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Important User Information Because of the variety of uses for the products described in this
publication, those responsible for the application and use of this
control equipment must satisfy themselves that all necessary steps
have been taken to assure that each application and use meets all
performance and safety requirements, including any applicable laws,
regulations, codes and standards.

The illustrations, charts, sample programs and layout examples shown
in this guide are intended solely for purposes of example. Since there
are many variables and requirements associated with any particular
installation, Allen-Bradley does not assume responsibility or liability
(to include intellectual property liability) for actual use based upon
the examples shown in this publication.

Allen-Bradley publication SGI-1.1, Safety Guidelines for the
Application, Installation and Maintenance of Solid-State Control
(available from your local Allen-Bradley office), describes some
important differences between solid-state equipment and
electromechanical devices that should be taken into consideration
when applying products such as those described in this publication.

Reproduction of the contents of this copyrighted publication, in whole
or part, without written permission of Rockwell Automation, is
prohibited.

Throughout this manual we use notes to make you aware of safety
considerations:

ATTENTION Iqlentlfles information about practices or
circumstances that can lead to personal injury or

death, property damage or economic loss

Attention statements help you to:

* identify a hazard
* avoid a hazard

* recognize the consequences

IMPORTANT Iden_tifie_s information that ig critical for successful
application and understanding of the product.

Allen-Bradley is a trademark of Rockwell Automation



European Communities (EC) If this product has the CE mark it is approved for installation within

Directive Compliance

the European Union and EEA regions. It has been designed and
tested to meet the following directives.

EMC Directive

This product is tested to meet the Council Directive 89/336/EC
Electromagnetic Compatibility (EMC) by applying the following
standards, in whole or in part, documented in a technical
construction file:

* EN 50081-2 EMC — Generic Emission Standard, Part 2 —
Industrial Environment

» EN 50082-2 EMC — Generic Immunity Standard, Part 2 —
Industrial Environment

This product is intended for use in an industrial environment.

Low Voltage Directive

This product is tested to meet Council Directive 73/23/EEC Low
Voltage, by applying the safety requirements of EN 61131-2
Programmable Controllers, Part 2 - EqQuipment Requirements and
Tests. For specific information required by EN 61131-2, see the
appropriate sections in this publication, as well as the Allen-Bradley
publication Industrial Automation Wiring and Grounding Guidelines
For Noise Immunity, publication 1770-4.1.

Open style devices must be provided with environmental and safety
protection by proper mounting in enclosures designed for specific
application conditions. See NEMA Standards publication 250 and IEC
publication 529, as applicable, for explanations of the degrees of
protection provided by different types of enclosure.



Rockwell Automation
Support

Rockwell Automation offers support services worldwide, with over 75
sales/support offices, 512 authorized distributors and 260 authorized
systems integrators located throughout the United States alone, as well
as Rockwell Automation representatives in every major country in the
world.

Local Product Support

Contact your local Rockwell Automation representative for:

« sales and order support
 product technical training
* warranty support

* support service agreements

Technical Product Assistance

If you need to contact Rockwell Automation for technical assistance,
please review the troubleshooting information first. If the problem
persists, then call your local Rockwell Automation representative.

Your Questions or Comments on this Manual

If you find a problem with this manual, please notify us of it on the
enclosed Publication Problem Report.



Summary of Changes

Introduction This release of this document contains updated information. Changes
are designated by change bars in margin, as shown to the left.

New and Revised The table below lists the new a_nd revised information included in this
Information release of the ControlLogix digital 1/0 modules user manual.

Table Summary of Changes.1
New and Revised Information

Information About New or Revised Location
Internal Module Operations | New Chapter 2
Connections Revised Chapter 2
Electronic Keying Revised Chapter 3
Chapter 4
Output Data Echo Revised Chapter 3
Chapter 4
1756-1V16 Module New Chapter 3
Chapter 7
1756-1vV32 Module New Chapter 3
Chapter 7
1756-0V16E Module New Chapter 3
Chapter 7
Additional Index Terms Revised and New Index
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Notes:
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Preface

About This User Manual

What This Preface Contains This preface describes how to use this manual. The following table
describes what this preface contains and its location.

Who Should Use
This Manual

Purpose of This Manual

For information about:

See page:

Who Should Use This Manual

Preface-1

Purpose of This Manual

Preface-1

Related Terms

Preface-2

Related Products and Documentation

Preface-4

You must be able to program and operate an Allen-Bradley
ControlLogix™ Logix5550 controller to efficiently use your digital 1/0

modules.

We assume that you know how to do this in this manual. If you do
not, refer to the Logix5550 Controller documentation before you
attempt to use this module. Table C lists related documentation.

This manual describes how to install, configure, and troubleshoot
your ControlLogix digital 1/0 module.

Publication 1756-UM058C-EN-P - March 2001
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Related Terms
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This manual uses the following terms:

Table Preface.B
Related Terms

This term: Means:

Broadcast Data transmissions to all address or functions

Bumpless A reconfiguration in which the real time data connection to the

reconfiguration module is not closed and reopened. Communications are never
interrupted and configuration data is applied to the module
immediately. This works best in a single owner-controller
system.

Change of state (COS) | Any change in the ON or OFF state of a point on an I/0 module

Communications Format that defines the type of information transferred

format between an 1/0 module and its owner controller. This format

also defines the tags created for each I/0O module.

Compatible match

An electronic keying protection mode that requires that the
physical module and the module configured in the software to
match according to vendor and catalog number. In this case,
the minor revision of the module must greater than or equal to
that of the configured slot.

Connection The communication mechanism from the controller to another
module in the control system
ControlBus The backplane used by the 1756 chassis

Coordinated system
time (CST)

Timer value which is kept synchronized for all modules within
a single ControlBus chassis

Direct connection

An I/0 connection where the controller establishes an
individual connection with 1/0 modules

Disable keying An electronic keying protection mode that requires no
attributes of the physical module and the module configured in
the software to match

Download The process of transferring the contents of a project on the

workstation into the controller

Electronic keying

A feature where modules can be requested to perform an
electronic check to make sure that the physical module is
consistent with what was configured by the software

Exact match

An electronic keying protection mode that requires the physical
module and the module configured in the software to match
according to vendor, catalog number, major revision and minor
revision

Field side

Interface between user field wiring and I/0 module

Inhibit

A ControlLogix process that allows you to configure an

I/0 module but prevent it from communicating with the owner
controller. In this case, the controller behaves as if the 1/0
module does not exist at all

Interface module (IFM)

A module that uses prewired cable to connect wiring to
an |/0 module

Listen-only connection

An 1/0 connection where another controller owns/provides the
configuration and data for the module
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Table Preface.B
Related Terms

Major revision

A module revision that is updated any time there is a functional
change to the module

Minor revision

A module revision that is updated any time there is a change to
the module that does not affect its function or interface

Multicast

Data transmissions which reach a specific group of one or
more destinations

Multiple owners

A configuration set-up where multiple owner controllers
use exactly the same configuration information to
simultaneously own an input module

Network update time
(NUT)

The smallest repetitive time interval in which the data can be
sent on a ControlNet network. The NUT ranges from 2ms to
100ms

Owner controller

The controller that creates and stores the primary
configuration and communication connection to a module

Program Mode

Controller program is not executing.

Inputs are still actively producing data.

Outputs are not actively controlled and go to their configured
program mode

Rack connection

An 1/0 connection where the 1756-CNB module collects digital
I/0 words into a rack image to conserve ControINet
connections and bandwidth

Rack optimization

A communications format in which the 1756-CNB module
collects all digital I/0O words in the remote chassis and sends
them to controller as a single rack image

Remote connection

An /0 connection where the controller establishes an
individual connection with 1/0 modules in a remote chassis

Removal and insertion
under power (RIUP)

ControlLogix feature that allows a user to install or remove a
module or RTB while power is applied

Removable Terminal
Block (RTB)

Field wiring connector for 1/0 modules

Requested packet
interval (RPI)

The maximum amount of time between broadcasts of
I/0 data

Run mode Controller program is executing
Inputs are actively producing data.
Outputs are actively controlled

Service A system feature that is performed on user demand, such as
fuse reset or diagnostic latch reset

System side Backplane side of the interface to the /0 module

Tag A named area of the controller's memory where data is stored

Timestamping

ControlLogix process that stamps a change in input data with a
relative time reference of when that change occurred
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Related Products and
Documentation

Publication 1756-UM058C-EN-P - March 2001

The following table lists related ControlLogix products and
documentation:

Table Preface.C
Related Documentation

Catalog Document title: Pub. number:

number:

1756-A4, ControlLogix Chassis Installation Instructions 1756-IN08OB

-A7,-A10,

-Al13

1756-PAT72, | ControlLogix Power Supply Installation Instructions | 1756-5.67

-PB72

1756-PA75, | ControlLogix Power Supply Installation Instructions | 1756-5.78

-PB75

1756-Series | ControlLogix Module Installation Instructions Multiple 1756-IN
(Each module has separate installation document.) | numbers

1756-Series | ControlLogix System User Manual 1756-UM001

1756-Series | ControlLogix Analog I/0 Modules User Manual 1756-6.5.9

1756-CNB, | ControlLogix ControlNet Interface Module User 1756-6.5.3

-CNBR Manual

1756-DHRIO | ControlLogix Data Highway Plus Communication 1756-6.5.14
Interface Module User Manual

1756-ENET | ControlLogix Ethernet Communication Interface 1756-UM051

Module User Manual

If you need more information on these products, contact your local
Allen-Bradley integrator or sales office for assistance. For more
information on the documentation, refer to the Allen-Bradley
Publication Index, publication SD499.
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Chapter 1

What Are ControlLogix Digital 1/0 Modules?

What This Chapter Contains This chapter describes the ControlLogix digital modules and what you
must know and do before you begin to use them.

What are ControlLogix
Digital 1/0 Modules?

For information about: See page:
What are ControlLogix Digital 1/0 Modules? 1-1
Using an I/0 Module in the ControlLogix 1-2
System

Types of ControlLogix Digital I/0 Modules 1-2
Features of the ControlLogix Digital 1/0 1-4
Modules

Preventing Electrostatic Discharge 1-6
Removal and Insertion Under Power 1-6
Chapter Summary and What's Next 1-6

ControlLogix digital I/0 modules are input/output modules that
provide ON/OFF detection and actuation.

Using the producer/consumer network model, they can produce
information when needed while providing additional system
functions.

The following is a list of the features available on ControlLogix digital
I/0 modules that allow greater system applicability.

Removal and insertion under power (RIUP) - This system feature
allows you to remove and insert modules and RTB while power
is applied. For more information on RIUP, see page 1-6.

Producer/consumer communications - These communications
are an intelligent data exchange between modules and other
system devices in which each module produces data without
having been polled.

System timestamp of data - A 64-bit system clock places a
timestamp on the transfer of data between the module and its
owner-controller within the local chassis.

Module level fault reporting and field side diagnostic detection

Class I Division 2, UL, CSA, FM and CE Agency Certification
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1-2  What Are ControlLogix Digital I/0 Modules?

Using an I/0 Module in ControlLogix modules mount in a ControlLogix chassis and use a
. Removable Terminal Block (RTB) or a Bulletin 1492 Interface Module
the COH'[I’O”.OQIX SyStem cable that connects to an IFM to connect all field-side wiring.

Before you install and use your module you should have already:

« installed and grounded a 1756 chassis and power supply. To
install these products, refer to the publications listed in

Table 1.A.

Table LA

Chassis and Power Supply Documentation
Catalog Document title; Pub. number;
number:
1756-A4, -A7, ControlLogix Chassis Installation Instructions 1756-IN08OB
-A10, -A13
1756-PA72, ControlLogix Power Supply Installation Instructions | 1756-5.67
-PB72
1756-PAT5, ControlLogix Power Supply Installation Instructions | 1756-5.78
-PB75

» ordered and received an RTB or IFM and its components for
your application.

IMPORTANT RTBs and IFMs are not included with your
module purchase.

Table 1.B

Types of ControlLogix Digital I/0 Modules
Catalog Description: RTB:
Number:
1756-1A16 79-132V ac 16 pt. input module 20 pin
1756-1A16l 79-132V ac 16 pt. isolated input module 36 pin
1756-1A8D 79-132V ac 8pt. diagnostic input module 20 pin
1756-1B16 10-31V dc 16 pt. input module 20 pin
1756-1B16D 10-30V dc diagnostic input module 36 pin
1756-1B16l 10-30V dc 16 pt. isolated input module 36 pin
1756-1B32 10-31V dc 32 pt. input module 36 pin
1756-1C16 30-60V dc 16 pt. input module 20 pin
1756-IH16l 90-146V dc 16 pt. isolated input module 36 pin
1756-IM16l 159-265V ac 16 pt. isolated input module 36 pin
1756-IN16 10-30V ac 16 pt. input module 20 pin
1756-1V16 10-31V dc 16 pt. sourcing current input module 20 pin
1756-1V32 10-31V dc 32 pt. sourcing current input module 36 pin
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Table 1.B
Types of ControlLogix Digital I/0 Modules

Catalog Description: RTB:
Number:

1756-0A16 74-265V ac 16 pt. output module 20 pin
1756-0A16I 74-265V ac 16 pt. isolated output module 36 pin
1756-0A8 74-265V ac 16 pt. output module 20 pin
1756-0A8D 74-132V ac 8 pt. diagnostic output module 20 pin
1756-0A8E 74-132V ac 8 pt. e-fused output module 20 pin
1756-0B16D 19-30V dc 16 pt. diagnostic output module 36 pin
1756-0B16E 10-31V dc 16 pt. e-fused output module 20 pin
1756-0B16l 10-30V dc 16 pt. isolated output module 36 pin
1756-0B32 10-31V dc 32 pt. output module 36 pin
1756-0B8 10-30V dc 8 pt. output module 20 pin
1756-0BS8EI 10-30V dc 8 pt. e-fused isolated output module 36 pin
1756-0C8 30-60V dc 8 pt. output module 20 pin
1756-OH8I 90-146V dc 8 pt. isolated output module 36 pin
1756-ON8 10-30V ac 8 pt. output module 20 pin
1756-0OV16E 10-31V dc 16 pt. e-fused sinking current 20 pin

output module

1756-0W16l 10-265V 16 pt. isolated relay output module 36 pin
1756-0X8l 10-265V, 5-150V dc 8 pt. isolated relay normally 36 pin

open, normally closed output module
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ControlBus
Connector

/; [ DC OUTPUT
]
F
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Features of the ControlLogix Digital 1/0 Modules
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ControlBus connector - The backplane connector interface for the
ControlLogix system connects the module to the ControlBus
backplane.

Connectors pins - Input/output, power and grounding connections
are made to the module through these pins with the use of an RTB or
IFM.

Locking tab - The locking tab anchors the RTB or IFM cable on the
module, maintaining wiring connections.

Slots for keying - Mechanically keys the RTB to prevent
inadvertently making the wrong wire connections to your module.

Status indicators - Indicators display the status of communication,
module health and input/output devices. Use these indicators to help
in troubleshooting.

Top and bottom guides - Guides provide assistance in seating the
RTB or IFM cable onto the module.
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Using Module
Identification and Status
Information

Each ControlLogix I/0 module maintains specific identification
information that separates it from all other modules. This information
assists you in tracking all the components of your system.

For example, you can track module identification information to be
aware of exactly what modules are located in any ControlLogix rack at
any time. While retrieving module identity, you can also retrieve the
module’s status.

Each module maintains the following information:

Table 1.C
Module Identification and Status Information
Module Identification: Description:
Product Type Module’s product type, such as Digital 1/0 or
Analog I/0 module
Catalog Code Module’s catalog number
Major Revision Module’s major revision number
Minor Revision Module’s minor revision number
Status Module’s status. Returns the following information:

« Controller ownership (if any)
» Whether module has been configured
« Device Specific Status, such as:
—Self-Test
—Flash update in progress
—Communications fault
—Not owned (outputs in prog. mode)
—Internal fault (need flash update)
—Run mode
—Program mode (output mods only)
* Minor recoverable fault
* Minor unrecoverable fault
 Major recoverable fault
» Major unrecoverable fault

Vendor ID Module manufacturer vendor, for example Allen-Bradley

Serial Number Module serial number

Length of ASCII Text String | Number of characters in module’s text string

ASCII Text String Number of characters in module’s text string

IMPORTANT _You mus_t perform a W_HO service to retrieve this
information. For more information on how to
retrieve module identification information, see
Appendix B.
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Preventing Electrostatic This module is sensitive to electrostatic discharge.

Discharge —
ATTENTION !Electrostatlc_dlspharge can damage _
integrated circuits or semiconductors if you touch
backplane connector pins. Follow these guidelines
when you handle the module:

» Touch a grounded obiject to discharge static
potential

» Wear an approved wrist-strap grounding device

« Do not touch the backplane connector or
connector pins

Do not touch circuit components inside the
module

If available, use a static-safe work station

« When not in use, keep the module in its
static-shield box

Removal and Insertion These modules are designed to be installed or removed while chassis
Under Power power is applied.

ATTENTION When you insert or remove a module.whlle
backplane power is applied, an electrical arc may

occur. An electrical arc can cause personal injury or
property damage by:

« sending an erroneous signal to your system’s
field devices causing unintended machine
motion or loss of process control.

« causing an explosion in a hazardous
environment.

Repeated electrical arcing causes excessive wear to
contacts on both the module and its mating
connectors. WWorn contacts may create electrical
resistance that can affect module operation.

Chapter Summary and In this chapter you learned about:
What's Next

» what ControlLogix digital /O modules are.
« types of ControlLogix digital 1/0 modules.

Move on to Chapter 2, Digital 1/0 Operation in the ControlLogix
System.
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Chapter 2

Digital 1/0 Operation in the
ControlLogix System

What This Chapter Contains This chapter describes how digital 1/0 modules work within the
ControlLogix system.

For information about: See page:
Ownership 2-2
Using RSNetWorx and RSLogix 5000 2-2
Internal Module Operations 2-4
Direct Connections 2-6
Input Module Operation 2-9
Input Modules in a Local Chassis 2-10
Requested Packet Interval (RPI) 2-10
Change of State (COS) 2-10
Input Modules in a Remote Chassis 2-11
Output Module Operation 2-14
Output Modules in a Local Chassis 2-14
Output Modules in a Remote Chassis 2-15
Listen-Only Mode 2-17
Multiple Owners of Input Modules 2-18
Configuration Changes in an Input Module 2-19
with Multiple Owners

Rack Connections 2-7
Suggestions for Rack Connection Usage 2-8
Chapter Summary and What's Next 2-20
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Ownership

Using RSNetWorx and
RSLogix 5000

Publication 1756-UM058C-EN-P - March 2001

Every I/0 module in the ControlLogix system must be owned by a
Logix5550 Controller. This owner-controller:

» stores configuration data for every module that it owns.
 can be local or remote in regard to the I/0 module’s position.

* sends the I/0 module configuration data to define the module’s
behavior and begin operation with the control system.

Each ControlLogix I/0 module must continuously maintain
communication with its owner to operate normally.

Typically, each module in the system will have only 1 owner. Input
modules can have more than 1 owner. Output modules, however, are
limited to a single owner.

For more information on the increased flexibility provided by multiple
owners and the ramifications of using multiple owners, see page 2-13.

The I/O configuration portion of RSLogix5000 generates the
configuration data for each 1/0 module in the control system, whether
the module is located in a local or remote chassis. A remote chassis,
also known as networked, contains the I/0 module but not the
module’s owner controller.

Configuration data is transferred to the controller during the program

download and subsequently transferred to the appropriate 1/0
modules.

I/0 Modules in Local Chassis

I/0 modules in the same chassis as the controller are ready to run as
soon as the configuration data has been downloaded.
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I/0 Modules in Remote Chassis

You must run RSNetWorx to enable 1/0 modules in the networked
chassis. Running RSNetWorx transfers configuration data to networked
modules and establishes a Network Update Time (NUT) for
ControlNet. The NUT is compliant with the desired communications
options specified for each module during configuration.

IMPORTANT If you are no_t using 1/0 moo_lules in a networked
chassis, running RSNetWorx is not necessary.

However, anytime a controller references an 1/0
module in a networked chassis, you must run
RSNetWorx to configure ControlNet.

Follow these guidelines when configuring 1/0 modules:

1. Configure all I/0 modules for a given controller using RSLogix
5000 and download that information to the controller.

2. If the 1/0O configuration data references a module in a remote
chassis, run RSNetWorx.

RSNetWorx must be run whenever a new module is
IMPORTANT
added to a networked chassis. When a module is

permanently removed from a remote chassis, we
recommend that Networx be run to optimize the
allocation of network bandwidth.
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Internal Module Operations Signal propogation delays exist with ControlLogix I/0 modules that
must be accounted for when operating them. Some of these delays are

user selectable, and some are inherent to the module hardware. For
example, there is a small delay (typically less than 1mS) between
when a signal is applied at the RTB of a ControlLogix input module
and when a signal is sent to the system over the ControlBus (This
typical time reflects a filter time choice of OmS for a DC input.).

This section offers a graphical explanation of the time limitations with
ControlLogix I/0 modules.

Input Modules

As shown below, ControlLogix input modules receive a signal at the
RTB and process it internally (i.e. hardware delay, filter delay, ASIC
delay) before sending a signal to the ControlBus via the Requested
Packet Interval (RPI) or at the Change of State (COS).

Hardware delay

-

Signal applied Varies between
at the RTB modules and
application

configuration

|
|
. |
Filter delay ASIC delay \
|
|
|
O—
User configurable 200uS scan Signal sent to

ControlBus

42701

EXAMPLE

Many factors (e.g. module type, voltage,
temperature, if the module is turning ON or OFF)
affect the signal propogation delay on a module. But
a typical delay time can be estimated.

For example, if you are turning ON a 1756-1B16
module, the signal propogation delay is affected by:

» hardware delay to energize the module (typically
200uS on this module)

« user-configurable filter time (0, 1, or 2mS)

« ASIC scan (200uS)

In the best case scenario (i.e. filter time of OmS),
the 1756-1B16 module has a 400uS signal
propogation delay at 24V dc in 25°C.

These times are not guaranteed. We list maximum
delay times for each module in the specificatons.
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/

Signal received
from controller

Output Modules

ControlLogix output modules receive a signal from the controller and
process it internally (i.e. ASIC delay and hardware delay) before
sending a signal to the output device via the RTB.

|
|
ASIC delay Hardware delay I
|
LN /
P
@, ()
AV AN
Typically 10pS Varies between :
modules and I Signal sent from
application ' RTB output point
configuration

42702

EXAMPLE

As previously stated, many factors (e.g. module type,
voltage, temperature, if the module is turning ON or
OFF) affect the signal propogation delay on a
module. But a typical delay time can be estimated.

For example, if you are turning ON a 1756-OB16E
module, the signal propogation delay is affected by:

« hardware delay to energize the module (typically
200uS on this module)
« ASIC scan (10uS)

In the best case scenario, the 1756-OB16E module
has a 210uS signal propogation delay at 24V dc in
24°C.

These times are not guaranteed. We list maximum
delay times for each module in the specificatons.
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Connections
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A connection is the data transfer link between a controller and the
device that occupies the slot that the configuration data references, in
this case, the I/0 module. There are two types of connections:

» Direct Connections
* Rack Connections

The following sections describe each type of connection. See
Table 2.A on page 2-9 for differences between connection types. The
table also lists the advantages and disadvantages of each type.

Direct Connections

A direct connection is a real-time data transfer link between the
controller and the device that occupies the slot that the configuration
data references. When module configuration data is downloaded to an
owner-controller, the controller attempts to establish a direct
connection to each of the modules referenced by the data.

If a controller has configuration data referencing a slot in the control
system, the controller periodically checks for the presence of a device
there. When a device’s presence is detected there, the controller
automatically sends the configuration data.

If the data is appropriate to the module found in the slot, a connection
is made and operation begins. If the configuration data is not
appropriate, the data is rejected and an error message displays in the
software. In this case, the configuration data can be inappropriate for
any of a number of reasons. For example, a module’s configuration
data may be appropriate except for a mismatch in electronic keying
that prevents normal operation.

The controller maintains and monitors its connection with a module.
Any break in the connection, such as module faults or removal of the
module from the chassis while under power, causes the controller to
set fault status bits in the data area associated with the module. The
RSLogix 5000 software monitors this data area to annunciate the
modules’ failures.

IMPORTANT V\_/h_ile a Logix5550 co_ntroller aII_ow_s up to 250
bidirectional connections, each individual 1/0

module allows 16 bidirectional connections.
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Rack Connections

When a digital 1/0 module is located in a remote chassis (with respect
to its owner), you may select rack optimization or listen-only rack
optimization in the Communications Format field during initial
module configuration. This depends on the bridge module
(1756-CNB) configuration. If the CNB is selected for Listen-Only rack
option, then the 1/0 module only allows the Listen-Only rack option.

A rack connection economizes connection usage between the owner
and digital 1/0 in the remote chassis. Rather than having several direct
connections with individual RPI values, the owner has a single rack
connection with a single RPI value. That RPI value accommodates all
digital 1/0 modules in the rack connection.

IMPORTANT Beca_use_ rack connections are only a_ppllcable in
applications that use a remote chassis, you must

configure the Communications Format for both the
remote I/0 module and the remote 1756-CNB
module.

Make sure you configure both modules for Rack
Optimization. If you choose a different
Communications Format for each, the controller
makes two connections to the same chassis (one for
each format) and the same data travels across
ControlNet.

If you use Rack Optimization for both modules, you
preserve bandwidth and configure your system to
operate more efficiently.

The input (or data echo) information is limited to general faults and
data. No additional status (e.g. diagnostic) is available.

IMPORTANT !Each control_ler c_:an only establish 255 connections,
in any combination of direct or rack. In other words,

you can use a rack connection between an owner
controller and multiple remote 1/0 modules while
simultaneously using a direct connection between
that same controller and any other I/0O modules in
the same remote chassis.
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In this example, the owner is still communicating with all 1/0 in the
remote chassis but has used only one connection. The data from all

three modules is sent together simultaneously at the RPI. This option
eliminates the need for three separate connections.

Using a Rack Connection with 1/0 in a Remote Chassis

Local chassis Remote chassis
A\ ) =~
Owner controller ControINet Brldge module ControlNet Bridge module \ / @ \
o [ces = o =
© S :\l:: 8 1 :\l:
E Rack connection for al :fo Pl T 1 p_|
Q I/0 in remote chassis Q UTP T u—
o] ol —
= = T+—U———T—
J = 5 = T
[ [
[©] (] @] O]
ControlNet 41021

IMPORTANT Rack connections are only available to digital 1/0
modules. Although analog modules can only use

direct connections, the system can make both direct
and rack connections to the same chassis.

Suggestions for Rack Connection Usage

We recommend that you use a rack connection for applications
in which:

» standard digital 1/0 modules are used.
» non-fused digital output modules are used.
» your owner controller is running low on connections.

IMPORTANT Do not use a rack connection for dlagnostlc_I/O
modules or fused output modules. Diagnostic and

fused output data will not be transferred over a rack
connection. This defeats the purpose of using those
modules.

Also remember, while a Logix5550 controller allows
up to 250 bidirectional connections, each individual
I/0 module allows 16 bidirectional connections.
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Input Module Operation

Table 2.A lists the differences between connection types and the
advantages/disadvantages of each.

Table 2.A
Differences Between Direct and Rack Connections

Connection Type Advantages Disadvantages

Direct connections All'input and data echo With more data transferring
information is transferred, | over ControlNet, your
including diagnostic system does not operate as
information and fusing data. | efficiently as with rack

connections.

Rack connections Connection usage is Input and data echo
economized. The information is limited to
owner-controller has a general faults and data.
single RPI value.

In traditional 1/0 systems, controllers poll input modules to obtain
their input status. Digital input modules in the ControlLogix system
are not polled by a controller. Instead, the modules multicast their
data either upon Change of State or periodically. The frequency
depends on the options chosen during configuration and where in the
control system that input module physically resides.

IMPORTANT _This is called t_he Producer/ConSL_Jmer model. The
input module is the producer of input data and the

controller is the consumer of the data.

An input module’s behavior varies depending upon whether it
operates in the local chassis or in a remote chassis. The following
sections detail the differences in data transfers between these set-ups.
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Input Modules in
a Local Chassis
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When a module resides in the same chassis as the owner controller,
the following two configuration parameters will affect how and when
an input module multicasts data:

» Requested Packet Interval (RPI)
» Change of State (COS)

Requested Packet Interval (RPI)

This interval specifies the rate at which a module multicasts its data.
The time ranges from 200 microseconds to 750 milliseconds and is
sent to the module with all other configuration parameters. When the
specified time frame elapses, the module will multicast data. This is
also called a cyclic update.

Change of State (COS)

This parameter instructs the module to transfer data whenever a
specified input point transitions from ON to OFF or OFF to ON.

The module COS feature defaults to both ON to OFF
IMPORTANT and OFF to ON enabled.

COS selection occurs on a per-point basis, but all module data is
multicast when any point enabled for COS changes state. COS is more
efficient than RPI because it multicasts data only when a change
occurs.

You must specify an RPI regardless of whether you
IMPORTANT
_ enable COS. If a change does not occur within the

RPI timeframe, the module will still multicast data at
the rate specified by the RPI.
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For example, if an input is changing state consistently every 2 seconds
and the RPI is set at 750mS, the data transfer will look like this:

= COS multicast

1250 1500 1750

2250 2500 2750

3250

=RPI multicast 1Sec 2 Sec 3 Sec 41381

Because the RPI and COS functions are asynchronous to the program
scan, it is possible for an input to change state during program scan
execution. The point must be “buffered” to prevent this. Copy the
input data from your input tags to another structure and use the data
from there.

To minimize traffic and conserve bandwidth, we
recommend you use a larger RPI value if the COS
option is used and the module is located in the same

> chassis as its owner.

Input Modules in If an input module physically resides in a chassis other than where the

. owner controller is (i.e. a remote chassis connected via ControlNet),
a Remote Chassis the role of the RPI and the module’s COS behavior changes slightly
with respect to getting data to the owner.

The RPI and COS behavior still define when the module will multicast
data within its own chassis (as described in the previous section),
but only the value of the RPI determines when the owner controller
will receive it over the network.
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When an RPI value is specified for an input module in a remote
chassis, in addition to instructing the module to multicast data within
its own chassis, the RPI also “reserves” a spot in the stream of data
flowing across the ControlNet network.

The timing of this “reserved” spot may or may not coincide with the
exact value of the RPI, but the control system will guarantee that the
owner-controller will receive data at least as often as the specified
RPI.

Input Module in Remote Chassis with Data Coming At Least as Often as RPI

7\ A~ ] ) =
Owner controller  ControlNet Bridge module ControlNet Bridge module |  Input module
\ f — \ f f
=ls -1 ¢ ¢
) ¢ B Hg_{ [ 5 P |
©
| \
U] | s e
| | b
g B Input data multicast in < |
) bl ) g module’s chassis at RP|
\ |
@] O] @] [S]
%Input data at least as often as RPI }?7
ControlNet 40047

The “reserved” spot on the network and the module’s RPI are
asynchronous to each other. This means there are Best and Worst Case
scenarios as to when the owner controller will receive updated
channel data from the module in a networked chassis.

Best Case RPI Multicast Scenario

In the Best Case scenario, the module performs an RPI multicast with
updated channel data just before the “reserved” network slot is made
available. In this case, the remotely located owner receives the data
almost immediately.
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Worst Case RPI Multicast Scenario

In the Worst Case scenario, the module performs an RPI multicast
just after the “reserved” network slot has passed. In this case, the
owner-controller will not receive data until the next available
network slot.

IMPORTANT Enabling the _COS feature on an input quule ina
remote chassis allows the module to multicast data at

both the RPI rate and when the input changes state.
This helps to reduce the Worst Case time.

Table 2.B summarizes the Best Case and Worst Case scenarios, from
the time an input changes state to the time the owner-controller will
receive the data:

Table 2.B
Best and Worst Case Scenarios For Remote Input Data Transfer
Best case scenario Worst case scenario
COS disabled Backplane/Network Twice the RPI
transfer times (<1mS)
COS enabled Backplane/Network Slightly less than the RPI
transfer times (<1mS)

When selecting values for the remotely located module’s RPI, system
throughput is optimized when its RPI value is a power of 2 times the
current NUT running on ControlNet.

For example, Table 2.C shows recommended RPI values for a system
using a NUT of 5mS:

Table 2.C
Recommended RPI Values for System Using NUT of 5mS

NUT=SmS | 20 | x2! | x22 | x2® | x2* | x2° | x2® | x2f

OptimalRPI | 5mS | 10mS | 20mS | 40mS | 80mS | 160mS | 320mS | 640mS
Values (mS)
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Output Module Operation

Output Modules in
a Local Chassis
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An owner controller sends output data to an output module when
either one of two things occur:

« at the end of every one of its program scans (local chassis only)
and/or

« at the rate specified in the module’s RPI

When an output module physically resides in a remote chassis (with
respect to the owner-controller), the owner-controller sends data to
the output module only at the RPI rate specified for the module.
Updates are not performed at the end of the owner-controller’s
program scan.

Whenever the module receives data from the controller, it immediately
multicasts the output commands it received to the rest of the system.
The actual output data is echoed by the output module as input data
and multicast back out onto the network. This is called Output Data
Echo. The Output Data Echo also may contain fault and diagnostic
information, depending on the module type.

IMPORTANT In this P_roducer/Consumer model, the output
module is the Consumer of the controller’s output

data and the Producer of the data echo.

When you specify an RPI value for a digital output module, you
instruct the owner-controller when to broadcast the output data to the
module. If the module resides in the same chassis as the
owner-controller, the module receives the data almost immediately
after the owner-controller sent it (backplane transfer times are small).

/e ~
Owner controller | Output module
R '
— |

(| [ =) 7x
M= H B 'H
[ =]
©
N
HData sent from owner at the end o
% [every program scan and the RPI
ol |
J = 4

@ @‘ 40949

Depending on the value of the RPI, with respect to the length of the
program scan, the output module can receive and “echo” data
multiple times during one program scan.
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Output Modules in
a Remote Chassis

If an output module physically resides in a chassis other than that of
the owner controller (i.e. a remote chassis connected via ControlNet),
the owner controller sends data to the output module only at the RPI
rate specified. Updates are not performed at the end of the
controller’s program scan.

In addition, the role of the RPI for a remote output module changes
slightly, with respect to getting data from the owner-controller.

When an RPI value is specified for an output module in a remote
chassis, in addition to instructing the owner-controller to multicast the
output data within its own chassis, the RPI also “reserves” a spot in
the stream of data flowing across the ControlNet network.

The timing of this “reserved” spot may or may not coincide with the
exact value of the RPI, but the control system will guarantee that the
output module will receive data at least as often as the specified RPI.

Output Module in Remote Chassis with Data Coming At Least as Often as RPI

Owner controller

=)

S e

Iz =\ /ﬁ\ ~
| ControlNet Bridge module ControINet Bridge module /  Output module)
] \
—lc — *i i
©
| |
™ g o —L ™
|| Data sent from owner ) _ | Immediate backplane
] at module’s RPI only % — transfers to module
- ' J = | '
‘r
@] [S) @] [S1
Output data at least as often as RPI T
ControlNet 42675

The “reserved” spot on the network and when the controller sends the
output data are asynchronous to each other. This means there are Best
and Worst Case scenarios as to when the owner controller will receive
updated channel data from the module in a networked chassis.
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Best Case RPI Multicast Scenario

In the Best Case scenario, the owner-controller sends the output data
just before the “reserved” network slot is made available. In this case,
the remotely located output module receives the data almost
immediately.

Worst Case RPI Multicast Scenario

In the Worst Case scenario, the owner-controller sends the output data
just after the “reserved” network slot has passed. In this case, the
output module does not receive data until the next available

network slot.

Table 2.D shows the Best Case and Worst Case times for output data
sent from a controller to reach the output module:

Table 2.D

Best and Worst Case Times for Remote Output Data Transfer
Best case time Worst case time
Backplane/Network RPI rate

transfer times (<1mS)

IMPORTANT T_hese Bes_t and Worst Case scenarios indicate the
time required for output data to transfer from the

owner-controller to the module once the
owner-controller has produced it. They do not
take into account the user program time in the
owner-controller.

The receipt of new data is a function of the length of
the user program and its asynchronous relationship
with the RPI.
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Listen-Only Mode

Any controller in the system can listen to the data from any 1/0
module (e.g. input data, “echoed” output data, or “echoed” diagnostic
information) even if the controller does not own the module (i.e. it
does not have to hold the module’s configuration data to listen to the
module).

During the I/0 configuration process, you can specify one of several
‘Listen’ modes in the Communication Format field. For more
information on Communication Format, see page 6-6.

Choosing a ‘Listen’ mode option allows the controller and module to
establish communications without the controller sending any
configuration data. In this instance, another controller owns the
module being listened to.

IMPORTANT In th_e Llsten-OnIy mode, controllers will continue to
receive data multicast from the 1/0 module as long

as the connection between the owner and 1/0
module is maintained.

If the connection between owner and module is
broken, the module stops multicasting data and
connections to all ‘Listening controllers’ are also
broken.
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Multiple Owners
of Input Modules

Because ‘Listening controllers’ lose their connections to modules
when communications with the owner stop, the ControlLogix system
will allow you to define more than one owner for input modules.

IMPORTANT Only_ input modules can have multiple owners. If
multiple owners are connected to the same input

module, they must maintain identical
configuration for that module.

In the example below, Controller A and Controller B have both been
configured to be the owner of the input module.

Multiple Owners with Identical Configuration Data

©

Initial Configuration

Input Module
Configuration
Data
XXXXX
XXXXX
XXXXX
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As soon as a controller receives its user program, it will try to establish
a connection with the input module. Whichever controller’s
configuration data arrives first establishes a connection. When the
second controller’s data arrives, the module compares it to its current
configuration data (the data received and accepted from the first
controller).

If the configuration data sent by the second controller matches the
data sent by the first controller, that connection is also accepted. If any
parameter of the second configuration data is different from the first,
the module rejects the connection and the user is informed by an
error in the software or programatically via a ladder logic program.

The advantage of multiple owners over a ‘Listen mode’ connection is
that now either of the controllers can break the connection to the
module and the module will continue to operate and multicast data to
the system because of the connection maintained by the other
controller.
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Configuration Changes in You must be careful when changing an input module’s configuration
. data in a multiple owner scenario. When the configuration data is
an ln_pUt MOdUIe Wlth changed in one of the owners, for example, Controller A, and sent to
Multlple Owners the module, that configuration data is accepted as the new
configuration for the module. Controller B will continue to listen,
unaware that any changes have been made in the module’s behavior.

Multiple Owners with Changed Configuration Data in a Single Controller

Initial Configuration » Controller A ;Input / & Controller B <«———Initial Configuration
C— -
e al g - =R
Input Module oo 0o Input Module
Configuration © © Configuration
Data 1 Data
XXXXX D) COLA% ConB XXXXX
luzz % — XXXXX
XXXXX ) o XXXXX
[
2] (O]

Controller B is unaware of changes made by Controller A 1087

To prevent other owners from receiving potentially erroneous data,
as described above, the following steps must be followed when
changing a module’s configuration in a multiple owner scenario
when online:

1. Make the appropriate configuration data changes in the software
and apply them.

When you apply new configuration data, the software alerts you
to inhibit the module (recommended if your are using a
multiple controller system) or perform a bumpless
reconfiguration (recommended if your are using a single
controller system). For a complete explanation of a bumpless
reconfiguration, see page P-2.
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2. Repeat step 1 for all owner controllers, making the exact same
changes in all controllers.

3. Disable the Inhibit box in each owner’s configuration, if you
enabled this box in step 1.

IMPORTANT If aII. owner controllers have exactly the same
configuration after you have made changes, all the

controllers will reestablish communication with the
input module.

If multiple controllers have different configuration
after you have made changes, only one controller
(the first one to send changes to the module) will
reestablish communications with the input module.

Chapter Summary and In this chapter you learned about:
What's Next

» ownership and connections
direct connections

* rack connections

input module operation
output module operation

Move to Chapter 3, ControlLogix Standard Digital 1/0 Module
Features.
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Chapter 3

ControlLogix Standard Digital 1/0

Module Features

What This Chapter Contains This chapter describes devices compatible with ControlLogix 1/0 and
features that are specific to various modules.

Determining Input
Module Compatibility

For information about:

See page:

Determining Input Module Compatibility

31

Determining Output Module Compatibility

3-2

Using Features Common to ControlLogix
Standard Digital 1/0 Modules

33

Using Features Specific to Standard Input
Modules

3-11

Using Features Specific to Standard Output
Modules

3-12

Fault and Status Reporting Between Input
Modules and Controllers

3-18

Fault and Status Reporting Between Output
Modules and Controller

3-19

Chapter Summary and What's Next

3-21

ControlLogix digital input modules interface to sensing devices and

detect whether they are ON or OFF.

ControlLogix input modules convert ac or dc ON/OFF signals from
user devices to appropriate logic level for use within the processor.

Typical input devices include:

* proximity switches
limit switches

* selector switches
float switches
pushbutton switches
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Determining Output
Module Compatibility
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When designing a system using ControlLogix input modules, you
must consider:

« the voltage necessary for your application

» whether you need a solid state device

* current leakage

« if your application should use sinking or sourcing wiring.

For more information on compatibility of other Allen-Bradley
Company products to ControlLogix input modules, see the 1/0
Systems Overview, publication CIG-2.1.

ControlLogix output modules may be used to drive a variety of output
devices. Typical output devices compatible with the ControlLogix
outputs include:

* motor starters
* solenoids
* indicators

When designing a system:

» make sure that the ControlLogix outputs can supply the
necessary surge and continuous current for proper operation.

» make sure that the surge and continuous current are not
exceeded. Damage to the module could result.

When sizing output loads, check the documentation supplied with the
output device for the surge and continuous current needed to operate
the device.

The ControlLogix outputs are capable of directly driving the
ControlLogix inputs. The exceptions are the ac and dc diagnostic
input modules. When diagnostics are used a shunt resistor is required
for leakage current.

For more information specifically on the compatibility of motor
starters to ControlLogix output modules, see Appendix D.

For more information on compatibility of other Allen-Bradley
Company products to ControlLogix output modules, see the 1/0
Systems Overview, publication CIG-2.1.
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Using Features Common to
ControlLogix Standard
Digital I/0 Modules

The following features are common to all ControlLogix standard
digital 1/0 modules:

Removal and Insertion Under Power (RIUP)

All ControlLogix 1/0 modules may be inserted and removed from the
chassis while power is applied. This feature allows greater availability
of the overall control system because, while the module is being
removed or inserted, there is no additional disruption to the rest of the
controlled process.

Module Fault Reporting

ControlLogix digital I/0 modules provide both hardware and software
indication when a module fault has occurred. Each module’s LED fault
indicator and RSLogix 5000 will graphically display this fault and
include a fault message describing the nature of the fault.

This feature allows you to determine how your module has been
affected and what action should be taken to resume normal operation.

Fully Software Configurable

The RSLogix 5000 software uses a custom, easily understood interface
to write configuration. All module features are enabled or disabled
through the 1/0 configuration portion of the software.

You can also use the software to interrogate any module in the system
to retrieve

* serial number

* revision information

* catalog number
 vendor identification
* error/fault information
« diagnostic counters.

By eliminating such tasks as setting hardware switches and jumpers,
the software makes module configuration easier and more reliable.
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Electronic Keying

Instead of plastic mechanical backplane keys, electronic keying allows
the ControlLogix system to control what modules belong in the
various slots of a configured system.

During module configuration, you must choose one of the following
keying options for your I/0O module:

» Exact Match
» Compatible Match
 Disable Keying

The options above are described later in this section.

When the controller attempts to connect to and configure an 1/0
module (e.g. after program download), the module compares the
following parameters before allowing the connection and
configuration to be accepted:

* Vendor
Product Type
Catalog Number

» Major Revision - Change that affects the module’s function or
RSLogix 5000 interface

* Minor Revision - Change that does not affects the module’s
function or RSLogix 5000 interface

The comparison is made between the keying information present in
the 1/0 module and the keying information in the controller’s
program. This feature can prevent the inadvertent operation of a
control system with the wrong module in the wrong slot.

Exact Match

All of the parameters listed above must match or the inserted module
will reject a connection to the controller.
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Compatible Match

The Compatible Match mode allows an I/0O module to determine
whether it can emulate the module defined in the configuration sent
from the controller.

With ControlLogix digital 1/0 modules, the module can emulate older
revisions. The module will accept the configuration if the
configuration’s major.minor revision is less than or equal to the
physical module’s revision.

For example, if the configuration contains a major.minor revision of
2.7, the module inserted into the slot must have a firmware revision of
2.7 or higher for a connection to be made.

_ We recommend using Compatible Match whenever
TIP . .
possible. Remember, though, the module will only

> work to the level of the configuration.

For example, if a slot is configured for a module with
major.minor revision of 2.7 and you insert a module
with a major.minor revision of 3.1, the module works
at the 2.7 level despite having been previously
upgraded.

If possible, we suggest you make sure configuration
is updated to match the revision levels of all I/0
modules. Failure to do so may not prevent the
application from working but may defeat the
purpose of upgrading your modules’ revision levels.
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Disable Keying

The inserted module attempts to accept a connection to the controller
regardless of its type.

ATTENTION Be gxtreme_zly cgutlous yvhen using the dlsgble
keying option; if used incorrectly, this option can

lead to personal injury or death, property damage
or economic loss.

If keying is disabled, a controller makes a connection with most
modules of the same type as that used in the slot configuration. For
example, if a slot is configured for a 1756-1A161 (standard input
module), and a 1756-1B16 (standard input module) is inserted into the
slot, the controller established a connection because keying is
disabled.

A controller will not establish a connection if any of the following
conditions exist, even if keying is disabled:

» The slot is configured for one module type (e.g. input module)
and a module of another type (e.g. output module) is inserted in
the slot.

» The module inserted into the slot cannot accept some portion of
the configuration. For example, if a standard input module is
inserted into a slot configured for a diagnostic input module, the
controller cannot make a connection because the module
cannot accept/process the diagnostic configuration.
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Using the System Clock to Timestamp Inputs and
Schedule Outputs

Controllers generate a 64-bit Coordinated System Time (CST) for their
respective chassis. The CST is a chassis-specific time that is not
synchronized with, or in any way connected to, the time generated
over ControlNet to establish a NUT, as described in Chapter 2.

You can configure your digital input modules to access the CST and
timestamp input data with a relative time reference (i.e. the value of
the CST) of when that input data changes state.

IMPORTANT Because only one CST value is returned to the o
controller when any input point changes state, it is

recommended that you use timestamping on only
one input point per module.

Timestamping for a Sequence of Events

The CST can be used to establish a sequence of events occurring at a
particular input module point by timestamping the input data. To
determine a sequence of events, you must:

« Set the input module’s communications format to: CST
Timestamped Input Data

» Enable Change of state for the input point where a sequence
will occur (Disable COS for all other points on the module)

If you decide to configure multiple input points for
COS, your module generates a unique CST each time
any of those input points change state, as long as the

> changes do not occur within 500uS of each other.

If multiple input points configured for COS change
state within 500us of each other, a single CST value
is generated for all, making it appear that they
changed at exactly the same time.
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Timestamping In Conjunction with Scheduled Outputs

Timestamping can be used in conjunction with the scheduled
outputs feature so that after input data changes state and a timestamp
occurs, an output point will actuate at some configured time in the
future. You can schedule outputs up to 16 seconds into the future.

When you use timestamping of inputs and scheduled outputs, you
must:

» choose a Communications Format for each input and output
module that allows timestamping. For more information on
choosing a Communications Format, see Chapter 6.

* have a controller in the same rack as both 1/0 modules

« disable Change of State for all input points on the input module
except the point being timestamped

For scheduled outputs to work most effectively,
remember the following:
> * The time to schedule outputs to transition in the

future must account for any controller, backplane
and network delays.

¢ The I/0 modules must reside in the same rack as
the timemaster.

For a detailed example of how to write ladder logic
to use these features, see Appendix B.
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Module Major Revision Considerations with Timestamping

When using timestamping for inputs or diagnostic timestamping of
I/0 modules, remember the following conditions that may occur
depending on the module’s Major Revision:

« If the module has a Major Revision = 1, it will always return a
positive timestamping value.

« If the module has a Major Revision > 2, it will return a negative
timestamping value until the module is synchronized with the
owner-controller and the first Change of State condition occurs.

Look at the Module Properties page of RSLogix 5000 to determine if
the module has been synchronized with the owner-controller and
whether the controller is synchronized with the CST.

For more information on synchronizing owner-controllers and
modules with the CST, see the ControlLogix System User Manual,
publication 1756-UMO001.

Producer/Consumer Model

By using the Producer/Consumer model, ControlLogix I/0O modules
can produce data without having been polled by a controller first. The
modules produce the data and any other owner controller device can
decide to consume it.

For example, an input module produces data and any number of
processors can consume the data at the same time. This eliminates the
need for one processor to send the data to another processor. For a
more detailed explanation of this process, see Chapter 2.
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LED Status Information

Each ControlLogix digital /0O module has an LED indicator on the
front of the module that allows you to check the module health and
operational status of a module. The LED displays vary for each
module.

The following status can be checked with the LED indicators:

* 1/0 status - This yellow display indicates the ON/OFF state of
the field device.

IMPORTANT For the 1756-QA8D and 1756_—OA8_E modqles, thg
1/0 status indicator does not illuminate without field

power applied.

» Module status - This green display indicates the module’s
communication status.

 Fault status - This display is only found on some modules and
indicates the presence or absence of various faults.

* Fuse status - This display is only found on electronically fused
modules and indicates the state of the module’s fuse.

For examples of LED indicators on ControlLogix digital /0 modules,
see Chapter 7.

Full Class | Division 2 Compliance

All ControlLogix digital /0 modules maintain CSA Class | Division 2
system certification. This allows the ControlLogix system to be placed
in an environment other than only a 100% hazard free.

IMPORTANT Modules should not be pulled under power, nor
should a powered RTB be removed, in a Class |

Division 2 environment.
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Using Features Specific to
Standard Input Modules

CE/CSA/UL/FM Agency Approvals

Any ControlLogix digital 1/0 modules that have obtained
CE/CSA/UL/FM agency approval are marked as such. Ultimately, all
digital modules will have these agency approvals and be marked
accordingly.

These features are common to all ControlLogix digital input modules:

Data Transfer on Either Change of State or Cyclic Time

Your ControlLogix input module will send data in one of two ways:

» Requested Packet Interval - a user defined rate at which the
module updates the information sent to its owner controller.
This is also known as Cyclic Data Transfer.

» Change of State - configurable feature that, when enabled,
instructs the module to update its owner controller with new
data whenever a specified input point transitions from ON to
OFF or OFF to ON. The data will be sent at the RPI rate. By
default, this setting is always enabled for input modules.

For a more detailed explanation of these features, see page 2-10.

Software Configurable Filter Times

ON to OFF and OFF to ON filter times can be adjusted through
RSLogix 5000 software for all ControlLogix input modules. These
filters improve noise immunity within a signal. A larger filter value
affects the length of delay times for signals from these modules.

For an example of how to set filter times, see pages 6-12.
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Using Features Specific to
Standard Output Modules
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Isolated and Non-Isolated Varieties of Modules

ControlLogix input modules provide isolated or non-isolated wiring
options. Some applications require power for the 1/0 circuits to
originate on separate, isolated, power sources. Because these
conditions require separate commons for each channel, some input
modules use individual isolation, or point-to-point isolation.

Other types of isolation available with ControlLogix input modules are
channel-to-channel isolation and no isolation. Your application
determines what type of isolation is necessary and which input
module to use.

Multiple Point Densities

ControlLogix input modules use either 8, 16, or 32 point densities for
greater flexibility in your application.

The following features are common to all ControlLogix standard
digital output modules:

Configurable Point-Level Output Fault States

Individual outputs can be independently configured to unique fault
states, either ON, OFF or Last State in case of a communications
failure or program mode.

IMPORTANT Whenever you inhibit an output module, it enters the
program mode and all outputs change to the state

configured for the program mode.

For example, if an output module is configured so
that the state of the outputs turn off during program
mode, whenever that module is inhibited, the
outputs will turn off.
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Output Data Echo

During normal operation, when a processor sends an output
command out to the ControlLogix system, the output module that is
targeted for that command will return the commanded state of the
output to the system to verify the module received the command and
will try to execute it.

Other devices can use this broadcast signal (via a listen-only
connection) to determine the desired state of the output without
having to interrogate the owner controller.

Monitor Fault Bits

The Output Data Echo only matches the commanded state of the
outputs if the module is operating under normal conditions. If there is
a problem with the module, the commanded state and the Output
Data Echo may not match.

You can monitor the fault bits for your output points for fault
conditions. If a fault occurs, the fault bit is set and your program alerts
you to the condition. In this case, the output data echo may not match
the commanded state of the outputs.

If there is a mismatch between the commanded state of the outputs
and the Output Data Echo, check your output module for the
following conditions:

 Communications fault
« Connection is inhibited

» Blown fuse - Module will not turn ON output if overload/short
circuit is detected.

* Loss of field power (1756-OA8D and 1756-OA8E only) - Module
will not turn ON output if no AC power is detected.

Publication 1756-UM058C-EN-P - March 2001



3-14  ControlLogix Standard Digital /0 Module Features

Publication 1756-UM058C-EN-P - March 2001

Field Wiring Options

As with input modules, ControlLogix output modules provide isolated
or non-isolated wiring options. I/0 modules provide point-to-point,
group-to-group, or channel-to-channel wiring isolation. Your specific
application will determine what type of isolation is necessary and
which output module to use.

IMPORTANT Althqugh some Cor_ltroIngix 1/0 _modules provide
non-isolated field side wiring options, each 1/O

module maintains internal electrical isolation
between the system side and field side.

Multiple Point Densities

ControlLogix output modules use either 8, 16, or 32 point densities for
greater flexibility in your application.

Fusing

Some digital outputs have internal electronic or mechanical fusing to
prevent too much current from flowing through the module. This
feature protects the module from electrical damage. Other modules
require external fusing.

Reset an electronic fuse through RSLogix 5000 configuration software
or through ladder logic running on a controller. For an example of
how to reset an electronic fuse, see page 6-22.

IMPORTANT Electronic fuses are also reset thro_ugh a software
reset or when the output module is power cycled.
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The following modules use electronic fusing:

1756-OA8E
1756-OB16E
1756-OB8EI
1756-OV16E

See Table 3.A to determine what fuse to use in your application.

Table 3.A
Recommended Fuses

Circuit | Catalog Number Fusing on the Module Recommended | Fuse Supplier
Type Fuse
AC 1756-0A8! None - Fused IFM is recommended to | 5x20mm SAN-O Industry
protect outputs 6.3A Corp. (SOC) p/n
(See publication 1492-2.12) Medium lag MT 4-6.3A
1756-0A8E2 3 Yes - Fused on a per point basis Electronically
fused
1756-0A161 4 Yes - Fused on a per group basis 5x20mm Littlefuse p/n
3.15A H2153.15
Slo-Blow
1500A
Interruption
current
1756-0A1611 None - Fused IFM is recommended to | 5x20mm SOC p/n
protect outputs 6.3A MT 4-6.3A
(See publication 1492-2.12) Medium lag
1756-ON8 None - Fused IFM is recommended to | 5x20mm SOC p/n
protect outputs 6.3A MT 4-6.3A
(See publication 1492-2.12) Medium lag
DC 1756-0B88 None - Fused IFM is recommended to | 5x20mm SOC p/n
protect outputs 4A MQ2-4A
(See publication 1492-2.12) Quick acting
1756-0B8E[2 3 6 Yes - Fused on a per point basis Electronically
fused
1756-0B16E2 3 6 Yes - Fused on a per group basis Electronically
fused
1756-0B1618: 7 None - Fused IFM is recommended to | 5x20mm SOC p/n
protect outputs 4A MQ2-4A
(See publication 1492-2.12) Quick acting
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Table 3.A
Recommended Fuses
Circuit | Catalog Number Fusing on the Module Recommended | Fuse Supplier
Type Fuse
DC 1756-0B326 7 None - Fused IFM is recommended to | 5x20mm Littelfuse p/n
protect outputs 800mA SP001.1003 or
(See publication 1492-2.12) Schurter p/n
216.800
1756-0C88 None - Fused IFM is recommended to | 5x20mm SOC p/n
protect outputs 4A MQ2-4A
(See publication 1492-2.12) Quick acting
1756-0H8I8: 7 None - Fused IFM is recommended to | 5x20mm SOC p/n
protect outputs 4A MQ2-4A
(See publication 1492-2.12) Quick acting
1756-0V16E2 3 6 Yes - Fused on a per group basis Electronically
fused
Relay | 1756-0W161” None - Fused IFM is recommended to | 5x20mm SOC p/n
protect outputs 6.3A MT 4-6.3A
(See publication 1492-2.12) Medium lag
1756-0X817 None - Fused IFM is recommended to | 5x20mm SOC p/n
protect outputs 6.3A MT 4-6.3A
(See publication 1492-2.12) Medium lag

1. For voltages above 132V ac, the Interface Modules (IFM) are not an acceptable means to provide external fusing. A rated terminal block
for the intended application must be used.

2. Electronic protection is not intended to replace fuses, circuit breakers, or other code required wiring protection devices.

3. The electronic protection of this module has been designed to provide protection for the module from short circuit conditions. The

Noo,

protection is based on a thermal cut-out principle. In the event of a short circuit condition on an output channel, that channel will limit the
current within milliseconds after its thermal cut-out temperature has been reached. All other channels with a NUT of that group will
continue to operate as directed by the module master (CPU, Bridge, etc.)

A fuse is provided on each common of this module for a total of 2 fuses. The fuses are designed to protect the module from s hort circuit
conditions. The fuse does not provide overload protection. In the event of an overload on an output channel, it is likely that the fuse will
not blow and the output device associated with that channel will be damaged. To provide overload protection for your application, user
supplied fuses should be externally installed.

If a short circuit condition occurs on any channel within this module’s group, the entire group is turned off.

The module does not provide protection against reverse polarity wiring or wiring to AC power sources.

The recommended fuse for this module has been sized to provide short circuit protection for wiring only to external loads. In the event of
a short circuit on an output channel, it is likely that the transistor or relay associated with that channel will be damaged and the module
should be replaced or a spare output channel used for the load. The fuse does not provide overload protection. In the event of an
overload on an output channel, it is likely that the fuse will not blow and the transistor or relay associated with that channel will be
damaged. To provide overload protection for your application, user supplied fuse should be installed externally and properly sized to
match the individual load characteristics.
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Field Power Loss Detection

The Field Power Loss detection feature is found on the following
standard output module:

» 1756-OA8E
When field power to the module is lost, or zero cross cannot be

detected, a point level fault is sent to the controller to identify the
exact point faulted.

IMPORTANT Only enz_able Field P_ower Loss_ detection for po@nts
that are in use. If this feature is enabled for points

that are not in use, you will receive faults for those
points during operation.

For an example of how to enable Field Power Loss detection, see
page 6-14.

Diagnostic Latch of Information

The Diagnostic Latch of Information feature is found on the following
standard output module:

» 1756-OA8E

Diagnostic Latching allows this module to latch a fault in the set
position once it has been triggered, even if the error condition causing
the fault to occur disappears.

Latched diagnostic features can be cleared by the Reset Diagnostic
Latch service. For an example of how to enable or reset diagnostic
latches, see page 6-14.

IMPORTANT Diagnostic latches are also reset througr_l a software
reset or when the I/0O module’s power is cycled.
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Fault and Status Reporting ControlLogix digital input modules multicast fault/status data to any

Between Input Modules owner/ listening controllers.

and Controllers All input modules maintain a Module Fault Word, the highest level of
fault reporting. Some modules also use additional words to indicate
fault conditions, as shown on the next page.

The following tags can be examined in ladder logic to indicate when a
fault has occurred:

» Module Fault Word - This word provides fault summary
reporting. It's tag name is Fault. This word is available on all
digital input modules.

All words are 32 bit, although only the number of bits appropriate for
each module’s density are used. For example, the 1756-1A161 module
has a Module Fault Word of 32 bits. But, because this is a 16 point
module, only the first 16 bits (bits 0-15) are used in the Module Fault
Word.

Fault bits in the Field Power Loss Word and Open Wire Word are
logically ORed into the Module Fault Word. In other words,
depending on the module type, a bit set in the Module Fault Word can
mean multiple things. It can indicate:

* A communications fault - In this case, all 32 bits are set to 1,
regardless of the module’s density.

* A field power loss condition - In this case, only the bit(s)
affected is set to 1.

» An open wire condition - In this case, only the bit(s) affected is
setto 1.

The following graphic provides an overview of the fault reporting
process on ControlLogix digital input modules.

Bit 31 Bit0

Module Fault Word
All modules

A communications fault sets all bits in the Module Fault
Word. A Field Power Loss or Open Wire condition sets

the appropriate bit in the Module Fault Word. 42676
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Fault and Status Reporting
Between Output Modules
and Controller

ControlLogix digital output modules multicast fault/status data to any
owner/listening controllers.

All output modules maintain a Module Fault Word, the highest level of
fault reporting. Some modules also use additional words to indicate
fault conditions, as shown on the next page.

The following tags can be examined in ladder logic to indicate when a
fault has occurred:

» Module Fault Word - This word provides fault summary
reporting. It's tag name is Fault. This word is available on all
digital output modules.

» Fuse Blown Word - This word indicates a point/group fuse
blown on the module. It's tag name is FuseBlown. This word is
only available on 1756-OA16, 1756-OA8E, 1756-OB16E,
1756-OB8EI and 1756-OV16E modules.

For more information on fusing, see page 3-14.

 Field Power Loss Word - This word indicates a loss of field
power to a point on the module. It's tag name is FieldPwrLoss.
This word is only available on 1756-OA8E module.

For more information on field power loss, see page 3-17.

All words are 32 bit, although only the number of bits appropriate for
each module’s density are used. For example, the 1756-OB8 module
has a Module Fault Word of 32 bits. But, because the module is an 8
point module, only the first 8 bits (bits0-7) are used in the Module
Fault Word.
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Fault bits in the Fuse Blown Word, Field Power Loss Word, No Load
Word and Output Verify Word are logically ORed into the Module
Fault Word. In other words, depending on the module type, a bit set
in the Module Fault Word can mean multiple things. It can indicate:

* A communications fault - In this case, all 32 bits are set to 1,
regardless of the module’s density.

A fuse blown condition - In this case, only the bit affected is set
to 1.

A field power loss condition - In this case, only the bit affected
is set to 1.

A no load condition - In this case, only the bit affected is set
to 1.

An output verify condition - In this case, only the bit affected is
set to 1.

The following graphic provides an overview of the fault reporting
process on ControlLogix digital output modules.

Bit 31 Bit 0

Module Fault Word 1 1 1 1
All modules

A communications fault sets all bits in the Module Fault Word.

A Fuse Blown, Field Power Loss, No Load or Output Verify

condition sets the appropriate bit in the Module Fault Word.

Group 1 Group 0

Fuse Blown Word \ 1 \
Point Level Group Level

1756-0A8E 1756-0A16

1756-0OB8El 1756-0B16E
1756-0V16E

A blown fuse for any point/group sets the bit for that
point/group in the Fuse Blown Word and also sets the

appropriate bit/bits in the Module Fault Word \
Groupl Group0

Field Power Loss Word

41457

1756-0A8E only
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A loss of field power from any group sets the bit for
that point in the Field Power Loss Word and also sets
the appropriate bits in the Module Fault Word
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Chapter Summary and In this chapter you learned about:
What's Next

 determining input module compatibility
 determining output module compatibility

* using features common to ControlLogix standard digital
I/0 modules

« using features specific to ControlLogix standard digital
input modules

« using features specific to ControlLogix standard digital
output modules

Move to Chapter 4, ControlLogix Diagnostic Digital 1/0 Module
Features.
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Notes:

Publication 1756-UM058C-EN-P - March 2001



Chapter 4

ControlLogix Diagnostic Digital 1/0

Module Features

What This Chapter Contains This chapter describes devices compatible with ControlLogix 1/0 and
features that are specific to various modules.

Determining Diagnostic
Input Module Compatibility

For information about:

See page:

Determining Diagnostic Input Module
Compatibility

4-1

Determining Diagnostic Output Module
Compatibility

4-2

Using Features Common to ControlLogix
Diagnostic Digital I/0 Modules

4-3

Using Features Specific to Diagnostic Input
Modules

4-14

Using Features Specific to Diagnostic
Output Modules

4-17

Fault and Status Reporting Between Input
Modules and Controllers

4-25

Fault and Status Reporting Between Output
Modules and Controller

4-27

Chapter Summary and What's Next

4-29

ControlLogix digital input modules interface to sensing devices and

detect whether they are ON or OFF.

ControlLogix input modules convert ac or dc ON/OFF signals from
user devices to appropriate logic level for use within the processor.

Typical input devices include:

e proximity switches

¢ limit switches

* selector switches
float switches
pushbutton switches
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Determining Diagnostic
Output Module
Compatibility
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When designing a system using ControlLogix input modules, you
must consider:

« the voltage necessary for your application

» whether you need a solid state device

* current leakage

« if your application should use sinking or sourcing wiring.

For more information on compatibility of other Allen-Bradley
Company products to ControlLogix input modules, see the 1/0
Systems Overview, publication CIG-2.1.

ControlLogix output modules may be used to drive a variety of output
devices. Typical output devices compatible with the ControlLogix
outputs include:

* motor starters
* solenoids
* indicators

When designing a system:

» make sure that the ControlLogix outputs can supply the
necessary surge and continuous current for proper operation.

» make sure that the surge and continuous current are not
exceeded. Damage to the module could result.

When sizing output loads, check the documentation supplied with the
output device for the surge and continuous current needed to operate
the device.

The ControlLogix outputs are capable of directly driving the
ControlLogix inputs. The exceptions are the ac and dc diagnostic
input modules. When diagnostics are used a shunt resistor is required
for leakage current.

For more information on the compatibility of motor starters to
ControlLogix output modules, see Appendix D.

For more information on compatibility of other Allen-Bradley
Company products to ControlLogix output modules, see the 1/0
Systems Overview, publication CIG-2.1.
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Using Features Common to
ControlLogix Diagnostic
Digital I/0 Modules

The following features are common to all ControlLogix diagnostic
digital 1/0 modules:

Removal and Insertion Under Power (RIUP)

All ControlLogix I/0 diagnostic modules may be inserted and
removed from the chassis while power is applied. This feature allows
greater availability of the overall control system because, while the
module is being removed or inserted, there is no additional disruption
to the rest of the controlled process.

Module Fault Reporting

ControlLogix diagnostic digital 1/0 modules provide both hardware
and software indication when a module fault has occurred. Each
module’s LED fault indicator and RSLogix 5000 will graphically display
this fault and include a fault message describing the nature of the
fault.

This feature allows you to determine how your module has been
affected and what action should be taken to resume normal operation.

Fully Software Configurable

The RSLogix 5000 software uses a custom, easily understood interface
to write configuration. All module features are enabled or disabled
through the 1/0 configuration portion of the software.

You can also use the software to interrogate any module in the system
to retrieve

serial number
revision information

* catalog number

» vendor identification
error/fault information
« diagnostic counters.

By eliminating such tasks as setting hardware switches and jumpers,
the software makes module configuration easier and more reliable.
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Electronic Keying

Instead of plastic mechanical backplane keys, electronic keying allows
the ControlLogix system to control what modules belong in the
various slots of a configured system.

During module configuration, you must choose one of the following
keying options for your I/0O module:

» Exact Match
» Compatible Match
 Disable Keying

The options above are described later in this section.

When the controller attempts to connect to and configure an 1/0
module (e.g. after program download), the module compares the
following parameters before allowing the connection and
configuration to be accepted:

* Vendor

Product Type
Catalog Number
» Major Revision
» Minor Revision

The comparison is made between the keying information present in
the I/0 module and the keying information in the controller’s
program. This feature can prevent the inadvertent operation of a
control system with the wrong module in the wrong slot.

Exact Match

All of the parameters listed above must match or the inserted module
will reject a connection to the controller.
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Compatible Match

The Compatible Match mode allows an I/0O module to determine
whether it can emulate the module defined in the configuration sent
from the controller.

With ControlLogix digital 1/0 modules, the module can emulate older
revisions. The module will accept the configuration if the
configuration’s major.minor revision is less than or equal to the
physical module’s revision.

For example, if the configuration contains a major.minor revision of
2.7, the module inserted into the slot must have minor revision of 2.7
or higher for a connection to be made.

_ We recommend using Compatible Match whenever
TIP . .
possible. Remember, though, the module will only

> work to the level of the configuration.

For example, if a slot is configured of a module with
major.minor revision of 2.7 and you insert a module
with a major.minor revision of 3.1, the module works
at the 2.7 level despite having been previously
upgraded.

If possible, we suggest you make sure configuration
is updated to match the revision levels of all I/0
modules. Failure to do so may not prevent the
application from working but may defeat the
purpose of upgrading your modules’ revision levels.
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Disable Keying

The inserted module attempts to accept a connection to the controller
regardless of its type.

ATTENTION Be gxtreme_zly cgutlous yvhen using the dlsgble
keying option; if used incorrectly, this option can

lead to personal injury or death, property damage
or economic loss.

If keying is disabled, a controller makes a connection with most
modules of the same type as that used in the slot configuration. For
example, if a slot is configured for a 1756-1A161 (standard input
module), and a 1756-1B16 (standard input module) is inserted into the
slot, the controller established a connection because keying is
disabled.

A controller will not establish a connection if any of the following
conditions exist, even if keying is disabled:

» The slot is configured for one module type (e.g. input module)
and a module of another type (e.g. output module) is inserted in
the slot.

» The module inserted into the slot cannot accept some portion of
the configuration. For example, if a standard input module is
inserted into a slot configured for a diagnostic input module, the
controller cannot make a connection because the module
cannot accept/process the diagnostic configuration.



ControlLogix Diagnostic Digital I/0 Module Features ~ 4-7

Using the System Clock to Timestamp Inputs and
Schedule Outputs

Controllers generate a 64-bit Coordinated System Time (CST) for their
respective chassis. The CST is a chassis-specific time that is not
synchronized with, or in any way connected to, the time generated
over ControlNet to establish a NUT, as described in Chapter 2.

You can configure your digital input modules to access the CST and
full diagnostic input data with a relative time reference (i.e. the
value of the CST) of when that input data changes state.

IMPORTANT Because only one CST value is returned to the o
controller when any input point changes state, it is

recommended that you use timestamping on only
one input point per module.

Timestamping for a Sequence of Events

The CST can be used to establish a sequence of events occurring at a
particular input module point by timestamping the input data. To
determine a sequence of events, you must:

« Set the input module’s communications format to: Full
diagnostics input data

» Enable Change of state for the input point where a sequence
will occur (Disable COS for all other points on the module)

If you decide to configure multiple input points for
COS, your module generates a unique CST each time
any of those input points change state, as long as the

> changes do not occur within 500uS of each other.

If multiple input points configured for COS change
state within 500us of each other, a single CST value
is generated for all, making it appear that they
changed at exactly the same time.
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Timestamping In Conjunction with Scheduled Outputs

Timestamping can be used in conjunction with the full diagnostics
scheduled outputs feature so that after input data changes state and
a timestamp occurs, an output point will actuate at some configured
time in the future. You can schedule outputs up to 16 seconds into the
future.

When you use timestamping of inputs and scheduled outputs,
you must:

» choose a Communications Format for each diagnostic input and
diagnostic output module that allows timestamping.
For more information on choosing a Communications Format,
see Chapter 6.

* have a controller in the same rack as both I/0 modules

« disable Change of State for all input points on the input module
except the point being timestamped

For scheduled outputs to work most effectively,
remember the following:
> » The time to schedule outputs to transition in the

future must account for any controller, backplane
and network delays.

* The I/0 modules must reside in the same rack as
the timemaster.

For a detailed example of how to write ladder logic
to use these features, see Appendix B.
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Module Major Revision Considerations with Timestamping

When using timestamping for inputs or diagnostic timestamping of
I/0 modules, remember the following conditions that may occur
depending on the module’s Major Revision:

« If the module has a Major Revision = 1, it will always return a
positive timestamping value.

« If the module has a Major Revision > 2, it will return a negative
timestamping value until the module is synchronized with the
owner-controller and the first Change of State condition occurs.

Look at the Module Properties page of RSLogix 5000 to determine if
the module has been synchronized with the owner-controller and
whether the controller is synchronized with the CST.

For more information on synchronizing owner-controllers and
modules with the CST, see the ControlLogix System User Manual,
publication 1756-UMO001.

Producer/Consumer Model

By using the Producer/Consumer model, ControlLogix I/0O modules
can produce data without having been polled by a controller first. The
modules produce the data and any other owner controller device can
decide to consume it.

For example, a diagnostic input module produces data and any
number of processors can consume the data at the same time. This
eliminates the need for one processor to send the data to another
processor. For a more detailed explanation of this process, see
Chapter 2.
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LED Status Information

Each ControlLogix diagnostic digital I/0 module has an LED indicator
on the front of the module that allows you to check the module health
and operational status of a module. The LED displays vary for each
module.

The following status can be checked with the LED indicators:

* 1/0 status - This yellow display indicates the ON/OFF state of
the field device.

IMPORTANT For the 1756-QA8D and 1756_—OA8_E modqles, thg
1/0 status indicator does not illuminate without field

power applied.

» Module status - This green display indicates the module’s
communication status.

 Fault status - This display is only found on some modules and
indicates the presence or absence of various faults.

* Fuse status - This display is only found on electronically fused
modules and indicates the state of the module’s fuse.

For examples of LED indicators on ControlLogix digital /0 modules,
see Chapter 7.

Full Class | Division 2 Compliance

All ControlLogix digital /0 modules maintain CSA Class | Division 2
system certification. This allows the ControlLogix system to be placed
in an environment other than only a 100% hazard free.

IMPORTANT Modules should not be pulled under power, nor
should a powered RTB be removed, in a Class |

Division 2 environment.
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CE/CSA/UL/FM Agency Approvals

Any ControlLogix digital 1/0 modules that have obtained
CE/CSA/UL/FM agency approval are marked as such. Ultimately, all
digital modules will have these agency approvals and be marked
accordingly.

Diagnostic Latch of Information

Diagnostic Latching allows diagnostic 1/0 modules to latch a fault in
the set position once it has been triggered, even if the error condition
causing the fault to occur disappears.

Latched diagnostic features can be cleared by the Reset Diagnostic
Latch service. For an example of how to enable or reset diagnostic
latches, see page 6-14 for diagnostic input modules and page 6-15 for
diagnostic output modules.

IMPORTANT Diagnostic latches are also reset througr_l a software
reset or when the I/0O module’s power is cycled.

Diagnostic Timestamp

Diagnostic 1/0 modules can timestamp the time when a fault occurs
or when it clears. This feature provides greater accuracy and flexibility
in running applications. Modules use the ControlLogix system clock
from a local controller to generate timestamps.

To use diagnostic timestamps, you must choose the appropriate

Communications Format during initial configuration. For more
information on choosing a Communications Format, see Chapter 6.
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8 Point AC/16 Point DC

Diagnostic ControlLogix digital I/0 modules provide various grouping
of points on different modules. The 8 point AC modules and 16 point
DC modules provide additional flexibility when designing module
applications.

Point Level Fault Reporting

Diagnostic 1/0 modules set bits to indicate when a fault has occurred
on a point-by-point basis. The following fault conditions generate
their own unique fault bits:

Table 4.A
Unique Fault Bits for 1/0 Points
Input Points Output Points
Conditions Open wire Fuse blown
Setting a Field power loss No load
Fault Bit (1756-1A8D only) Output verify

Field power loss
(1756-0A8D only)

Using these bits in tandem with “data echo” and manually performing
a pulse test can help to further isolate the fault.

See Table 4.B for possible diagnostic faults on the 1756-OA8D
module.

Table 4.B
1756-0A8D Diagnostic Fault Table

Ladder Commands the Output to be ON:

Ladder Commands Output to be OFF:

Possible Cause
of Fault:

1. Output Data Echo returns the state of the
output as OFF.
2. Fuse Blown bit is set.

1. Output Data Echo returns the state of the

output as OFFL.
2. Pulse Test fails.

Output is shorted to L2

1. Output Data Echo returns the state of the
output as ON.

2. Pulse Test fails.2

1. Output Data Echo returns the state of the
output as OFF.
2. No Load bit is set.

No Load or output is
shorted to L1
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Table 4.B

1756-0A8D Diagnostic Fault Table

Ladder Commands the Output to be ON:

Ladder Commands Output to be OFF:

Possible Cause
of Fault:

[E=N

. Output Data Echo returns the state of the
output as OFF.

. No Load shows a Fault.

. Field Power Loss shows a Fault.

. Pulse Test fails.

1. Output Data Echo returns the state of the
output as OFF.

. No Load bit is set.

. Field Power Loss bit is set.

. Pulse Test fails.

L1orL2are
disconnected or
outside the 47-63Hz
frequency range

| >wp

. Output Data Echo returns the state of the
output as ON°.

[l I~ OC I\ G ]

. Output Data Echo returns the state of the
output as OFF.

Hardware point
damage®

2. Output Verify* bit is set. 2. Pulse Test fails.

1. Itis not possible to create a fuse blown fault in the OFF state. If a short circuit occurs, the output point is turned OFF and the fault appears in the OFF state
until the point is reset.

2. When pulse test is executed, it is normal operation to see a momentary pulsation on the module display.

3. The output cannot turn ON due to hardware point damage.

4. Depending on the characteristics of an applied short circuit, an output verify fault could be set until the short circuit is detected by the module and the output
is turned OFF.

5. During normal operating conditions, hardware damage should not be possible. An output shorted to L2 may temporarily cause a hardware point fault. See
output shorted to L2 as a possible cause.

See Table 4.C for possible diagnostic faults on the 1756-OB16D
module

Table 4.C
1756-0B16D Diagnostic Fault Table

Ladder Commands the Output to be ON:

Ladder Commands the Output to be OFF:

Possible Cause
of Fault:

1. Output Data Echo returns the state of the
output as OFF.

2. Fuse Blown? bit is set.

1. Output Data Echo returns the state of the
output as OFF2.
2. Pulse Test fails®.

Output is shorted to
GND

1. Output Data Echo returns the state of the
output as ON.
2. Pulse Test fails.

1. Output Data Echo returns the state of the
output as OFF.

2. No Load bit is set.

3. Pulse Test passes.

One of the following:
1. No Load

2. Output is shorted to
DC+

3. No power to the
module

1. Output Data Echo returns the state of the
output as ON*.
2. Output Verify® sets a bit.

1. Output Data Echo returns the state of the
output as OFF.
2. Pulse Test fails.

Hardware point
damage6

1. The electronic protection of this module has been designed to provide protection for the module from short circuit conditions. The protection is based on a
thermal cutout principal. In the event of a short circuit condition on an output channel, that channel will limit the current within milliseconds after its
thermal cutout temperature has been reached. Other channels could produce a false error on the output verify fault signal due to the supply dropping below
the minimum detect level of 19.2V dc. The output channels that are affected by this phenomena will continue to operate as directed by the module master
(CPU, Bridge, etc.) What this means is that the output verify fault signals of the other channels should be checked and reset if a short circuit on one

channel occurs.

2. Itis not possible to create a fuse blown fault in the OFF state. If a short circuit occurs, the output point is turned OFF and the fault appears in the OFF state

until that point is reset.

o1~ w

output is turned OFF.

When pulse test is executed, it is normal operation to see a momentary pulsation on the module display.
The output cannot turn ON due to hardware point damage.
Depending on the characteristics of an applied short circuit, an output verify fault could be set until the short circuit is detected by the module and the

6. During normal operating conditions, hardware damage should not be possible. An output shorted to GND may temporarily cause a hardware point fault.

See output shorted to GND as a possible cause.
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Using Features Specific to
Diagnostic Input Modules
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The following features are available on all ControlLogix diagnostic
digital input modules:

Data Transfer on Either Change of State or Cyclic Time

Your ControlLogix input module will send data in one of two ways:

* Requested Packet Interval - a user defined rate at which the
module updates the information sent to its owner controller.
This is also known as Cyclic Data Transfer.

» Change of State - configurable feature that, when enabled,
instructs the module to update its owner controller with new
data whenever a specified input point transitions from ON to
OFF or OFF to ON. The data will be sent at the RPI rate. The
default setting for this feature is always enabled.

For a more detailed explanation of these features, see page 2-10.

Software Configurable Filter Times

ON to OFF and OFF to ON filter times can be adjusted through
RSLogix 5000 software for all ControlLogix diagnostic input modules.
These filters improve noise immunity within a signal. A larger filter
value affects the length of delay times for signals from these modules.

For an example of how to set filter times, see page 6-14 for diagnostic
input modules.

Isolated and Non-Isolated Varieties of Modules

ControlLogix diagnostic input modules provide isolated or
non-isolated wiring options. Some applications require power for the
I/O circuits to originate on separate, isolated, power sources. Because
these conditions require separate commons for each channel, some
input modules use individual isolation, or point-to-point isolation.

Other types of isolation available with ControlLogix diagnostic input
modules are channel-to-channel isolation and no isolation. Your
specific application will determine what type of isolation is necessary
and which input module to use.
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Multiple Point Densities

ControlLogix diagnostic input modules use either 8, 16, or 32 point
densities for greater flexibility in your application.

Open Wire Detection

Open Wire is used to make sure the field wiring is connected to the
module. The field device must provide a minimum leakage current to
function properly.

A leakage resistor must be placed across the contacts of an input
device. (See each module’s specifications, listed in Chapter 6, for more
details.) The resulting current is then expected to exist when the
input is open.

When an Open Wire condition is detected, a point-level fault is sent to
the controller to identify the exact point fault. This feature has a
corresponding tag that can be examined in the user program in the
event of a fault. For more information on these tags, see Appendix A.

IMPORTANT If this featu_re is er_wabled for points that are not _in
use, you will receive faults for those points during

operation.

For an example of how to enable the Open Wire detection diagnostic,
see page 6-15.
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Field Power Loss Detection

Field Power Loss is only found on the 1756-1A8D module.

When field power to the module is lost, a point level fault is sent to
the controller to identify the exact point faulted. Only enable Field
Power Loss detection for points that are in use.

This feature has a corresponding tag that can be examined in the user
program in the event of a fault. For more information on these tags,
see Appendix A.

IMPORTANT If this featu_re is er_1ab|ed for points that are not _in
use, you will receive faults for those points during

operation.

For an example of how to set the Field Power Loss detection
diagnostic, see page 6-14.

Diagnostic Change of State for Input Modules

If the Diagnostic Change of State feature is enabled, a diagnostic input
module sends new data to the owner controller when one of three
events occurs:

» Requested Packet Interval - a user defined rate at which the
module updates the information sent to its owner controller

» Change of State - configurable feature that, when enabled,
instructs the module to update its owner-controller with new
data whenever a specified input point transitions from ON to
OFF or OFF to ON. The transitioned input data is sent with the
next RPI update.

» Diagnostic Change of State - any change in the diagnostics for
a particular input point
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Using Features Specific to
Diagnostic Output Modules

Although the RPI occurs continuously, this COS feature allows you to
decide whether changes in a module’s diagnostic detection should
cause the module to send real time data to the owner controller.

If this feature is enabled, the input module sends new data to the
owner controller at the RPI, on input COS if it is enabled, and if a
diagnostic fault occurs.

If this feature is disabled, real time data is not sent when a diagnostic
fault occurs but is still sent at the specified RPI or on input COS if it is
enabled.

The following features are common to all ControlLogix diagnostic
digital output modules:

Configurable Point-Level Output Fault States

Individual outputs can be independently configured to unique fault
states, either ON, OFF or Last State in case of a communications
failure or program mode.

IMPORTANT Whenever you inhibit a diagnostic output module, it
enters the program mode and all outputs change to

the state configured for the program mode.

For example, if an output module is configured so
that the state of the outputs turn off during program
mode, whenever that module is inhibited, the
outputs will turn off.
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Output Data Echo

During normal operation, when a processor sends an output
command out to the ControlLogix system, the diagnostic output
module that is targeted for that command will return the commanded
state of the output to the system to verify the module received the
command and will try to execute it.

Other devices can use this broadcast signal (via a listen-only
connection) to determine the desired state of the output without
having to interrogate the owner controller.

This feature cannot relay to the system that the field-side device
connected to the output module has executed the command. If your
application requires a more detailed response than only
acknowledging the receipt of a command, see the Field Side Output
Verification feature, defined later in this chapter.

Monitor Fault Bits

The Output Data Echo only matches the commanded state of the
outputs if the module is operating under normal conditions. If there is
a problem with the module, the commanded state and the Output
Data Echo may not match.

You can monitor the fault bits for your output points for fault
conditions. If a fault occurs, the fault bit is set and your program alerts
you to the condition. In this case, the output data echo may not match
the commanded state of the outputs.

If there is a mismatch between the commanded state of the outputs
and the Output Data Echo, check your diagnostic output module for
the following conditions:

 Communications fault
» Connection inhibited

Blown fuse - Module will not turn ON output if overload/short
circuit is detected.

Loss of field power (1756-OA8D and 1756-OA8E only) - Module
will not turn ON output if no AC power is detected.
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Field Wiring Options

As with diagnostic input modules, ControlLogix diagnostic output
modules provide isolated or non-isolated wiring options. 1/0 modules
provide point-to-point, group-to-group, or channel-to-channel wiring
isolation.

Your specific application determines what type of isolation is
necessary and which output module to use.

IMPORTANT Althc_)ugh some Contro_ILogi>_< diag_npstic I/Q modules
provide non-isolated field side wiring options, each

I/0 module maintains internal electrical isolation
between the system side and field side.

Multiple Point Densities

ControlLogix diagnostic output modules use either 8, 16, or 32 point
densities for greater flexibility in your application.
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Fusing

Diagnostic digital outputs have internal electronics to prevent too
much current from flowing through the module. This feature protects
the module from electrical damage.

Reset an electronic fuse through RSLogix 5000 configuration software
or through ladder logic running on a controller. For an example of
how to reset an electronic fuse, see page 6-22.

IMPORTANT Electronic fuses are also re_set through a soft_ware
reset or when the diagnostic output module is power

cycled.

Table 4.D

Recommended Fuses

Circuit | Catalog Number Fusing on the Module | Recommended Fuse

Type

AC 1756-0A8DY 2 Yes - Fused on a per Electronically fused
point basis

DC 1756-0B16DL 2 3 Yes - Fused on a per Electronically fused
point basis

1. Electronic protection is not intended to replace fuses, circuit breakers, or other code required wiring
protection devices.

2. The electronic protection of this module has been designed to provide protection for the module from short
circuit conditions. The protection is based on a thermal cut-out principle. In the event of a short circuit
condition on an output channel, that channel will limit the current within milliseconds after its thermal cut-out
temperature has been reached. All other channels will continue to operate as directed by the module master
(CPU, Bridge, etc.)

3. The electronic protection of this module has been designed to provide protection for the module from short
circuit conditions. The protections is based on a thermal cut-out principle. In the event of a short circuit
condition on an output channel, that channel will limit the current within milliseconds after its thermal cut-out
temperature has been reached. Other channels could produce a false error on the output verify fault signal
due to the supply dropping below the minimum detect level of 19.2V dc. The output channels that are affected
by this phenomena will continue to operate as directed by the module master (CPU, Bridge, etc.). What this
means is that the output verify fault signals of the other channels should be checked and reset if a short
circuit on one channel occurs.
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No Load Detection

For each output point, No Load detects the absence of field wiring
or a missing load from each output point in the off state only.

The output circuit on a diagnostic output module has a Current Sense
optoisolator used in parallel with the output transistor. Current flows
through this sensing circuit only when the output is OFF, as shown in
the simplified diagram below.

o "

Current
Sense

Current flow O output Current flow with
with output ON \ Transistor output OFF

Load

— 41681

Diagnostic output modules list a minimum load current specification
(1756-OA8D = 10mA & 1756-OB16D = 3mA). In the ON-state, the
module must be connected to a load which will draw a minimum
current equal to these values.

If a connected load is sized in accordance with the minimum load
current specification, diagnostic output modules are capable of
sensing current through the optoisolator and the load when the
output point is OFF.

For an example of how to set the No Load detection diagnostic, see
page 6-15.

This feature has a corresponding tag that can be examined in the user

program in the event of a fault. For more information on these tags,
see Appendix A.
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Field Side Output Verification

Field Side Output Verification informs the user that logic side
instructions that the module consumes are accurately represented on
the power side of a switching device. In other words, for each output
point, this feature confirms that the output is ON when it is
commanded to be ON.

The diagnostic output module can tell a controller that it received a
command and whether or not the field-side device connected to the
module has executed the command. For example, in applications that
need to verify that the module has accurately followed the processor’s
instructions, the module samples the field side state and compares it
to the system side state.

This feature has a corresponding tag that can be examined in the user
program in the event of a fault. For more information on these tags,
see Appendix A.

If an output cannot be verified, a point level fault is sent to the
controller. For an example of how to enable the Output Verify
diagnostic, see page 6-15.

Pulse Test

Pulse Test is a feature found on diagnostic output modules that can
verify output-circuit functionality without actually changing the state
of the output load device. A short pulse is sent to the targeted output
circuit. The circuit should respond as it would if a real change-of-state
command was issued, but the load device does not transition.

Consider the following when using the Pulse Test:

« Only use the test when the output state does not
> transition for long periods of time. Normal
diagnostics will catch faults if the outputs are
transitioning regularly.

* When first performing the pulse test, it is
recommended that you verify the load will not
transition. You should be at the actual load while
the test is performed.
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The Pulse Test can be used to perform a preemptive diagnosis of
possible future module conditions. For example, you can use Pulse
Test to:

» detect a blown fuse before it happens.

The Blown Fuse diagnostic (see page 4-20 for a complete
explanation of fusing) can only be used when an output module
is in the ON state. But it would useful to be made aware when
operating conditions for a module may cause a blown fuse.

If you perform a pulse test on the module while the output is in
the OFF state, the output point is commanded to be ON briefly,
as described above. Although no diagnostic bits are set in the
output data echo, the pulse test will report a failure because
conditions when the point is ON indicate a blown fuse condition
may occur (see pages 4-12 & 4-13).

IMPORTANT The Pulse Test does_not guarantee a fuse WI|| _blow
when the output point turns on. It merely indicates

this condition is possible.

* detect a No Load condition with an output ON.

The No Load diagnostic (see page 4-21 for a complete
explanation) can only detect a fault (i.e. set the No Load bit)
when an output point is in the OFF state. But you may find it
useful to be made aware when operating conditions for that
point may reveal a potential No Load condition.

If you perform a pulse test on an output point while it is in the
ON state, the output point is commanded to be OFF briefly, as
described on page 4-22. The pulse test will report a failure
because conditions when the point is OFF indicate the possible
absence of a field device; in this case, though, the No Load bit
will not be set (see pages 4-12 & 4-13).

IMPORTANT The Pulse Test QO(a_s not gu_arantee_ _the gbsencg of a
load. It merely indicates this condition is possible.

Pulse Test is a service that needs to be executed from an RSLogix 5000
program or the module properties page, using the pulse test tab and
should be verified with your load to make sure that there are no false
transitions.

For an example of how to perform a Pulse Test using ladder logic, see
page B-13.
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Point Level Electronic Fusing

Diagnostic output modules use electronic fusing to protect output
points from the surge of too much current through that point on the
module. If too much current begins to flow through a point, the fuse
is tripped and a point level fault is sent to the controller.

Reset an electronic fuse through RSLogix 5000 configuration software
or through ladder logic running on a controller. This feature has a
corresponding tag that can be examined in the user program in the
event of a fault. For more information on these tags, see Appendix A.

For an example of how to reset an electronic fuse in RSLogix 5000,
see page 6-22. For an example of how to reset an electronic fuse
using a ladder logic program, see page B-13.

IMPORTANT Electronic fuses are also reset thro.ugh a software
reset or when the output module is power cycled.

Field Power Loss Detection

This feature is used when field power to the module is lost or zero
cross cannot be detected. A point level fault is sent to the controller to
identify the exact point faulted.

IMPORTANT Only engble Field P_ower Loss_ detection for po?nts
that are in use. If this feature is enabled for points

that are not in use, you will receive faults for those
points during operation.

This feature has a corresponding tag that can be examined in the user
program in the event of a fault. For more information on these tags,
see Appendix A.

For an example of how to enable the Field Power Loss detection
diagnostic, see page 6-14.
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Fault and Status Reporting
Between Input Modules
and Controllers

Diagnostic Change of State for Output Modules

Using the Diagnostic Change of State feature, a diagnostic output
module sends new data to the owner controller when one of three
events occurs;

» Requested Packet Interval - user-defined interval for
scheduled updates during normal module operation

* Receipt of Output Data - an output module echoes data back
to the owner controller

» Diagnostic Change of State - any change in the diagnostics for
a particular output point

Unlike diagnostic input modules, this feature cannot be disabled for
diagnostic output modules. If any of the three events described above
occurs, the output module sends new data to the owner controller.

ControlLogix diagnostic digital input modules multicast fault/status
data to any owner/ listening controllers.

All diagnostic input modules maintain a Module Fault Word, the
highest level of fault reporting. Some modules also use additional
words to indicate fault conditions, as shown on the next page.

The following tags can be examined in ladder logic to indicate when a
fault has occurred:

* Module Fault Word - This word provides fault summary
reporting. It's tag name is Fault. This word is available on all
digital input modules.

 Field Power Loss Word - This word indicates loss of field
power to a group on the module. It's tag name is FieldPwrLoss.
This word is only available on 1756-1A8D.

For more information on field power loss, see page 4-16.

» Open Wire Word - This word indicates the loss of a wire from a
point on the module. It's tag name is OpenWire.

For more information on open wire, see page 4-15.
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Bit 31

All words are 32 bit, although only the number of bits appropriate for
each module’s density are used. For example, the 1756-1A161 module
has a Module Fault Word of 32 bits. But, because this is a 16 point
module, only the first 16 bits (bits 0-15) are used in the Module Fault
Word.

Fault bits in the Field Power Loss Word and Open Wire Word are
logically ORed into the Module Fault Word. In other words,
depending on the module type, a bit set in the Module Fault Word can
mean multiple things. It can indicate:

* A communications fault - In this case, all 32 bits are set to 1,
regardless of the module’s density.

* A field power loss condition - In this case, only the bit(s)
affected is set to 1.

* An open wire condition - In this case, only the bit(s) affected is
set to 1.

The following graphic provides an overview of the fault reporting
process on ControlLogix digital input modules.

Bit 0

Module Fault Word
All modules

1 1

A communications fault sets all bits in the Module T
Fault Word. A Field Power Loss or Open Wire condition

sets the appropriate bit in the Module Fault Word.
Groupl  Group0

Field Power Loss Word

1

1756-1A8D only

Aloss of field power sets the bit(s) for that group in
the Field Power Loss Word and also sets the
appropriate bit in the Module Fault Word

Open Wire Word ‘ ‘

—
LT T TR
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An open wire condition on any point sets the hit for
that point in the Open Wire Word and also sets the

appropriate bit in the Module Fault Word
41456
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Fault and Status Reporting
Between Output Modules
and Controller

ControlLogix diagnostic digital output modules multicast fault/status
data to any owner/listening controllers.

All output modules maintain a Module Fault Word, the highest level of
fault reporting. Some modules also use additional words to indicate
fault conditions, as shown on the next page.

The following tags can be examined in ladder logic to indicate when a
fault has occurred:

» Module Fault Word - This word provides fault summary
reporting. It's tag name is Fault. This word is available on all
digital output modules.

» Fuse Blown Word - This word indicates a point/group fuse
blown on the module. It's tag name is FuseBlown.

For more information on fusing, see page 4-20.

* Field Power Loss Word - This word indicates a loss of field
power to a point on the module. It's tag name is FieldPwrLoss.
This word is only available on 1756-OA8D module.

For more information on field power loss, see page 4-16.

* No Load Word - This word indicates a loss of a load from a
point on the module. It's tag name is NoLoad.

For more information on no load conditions, see page 4-21.

» Output Verify Word - This word indicates when an output is
not performing as commanded by the owner controller. It's tag
name is OutputVerify.

For more information on output verify, see page 4-22.

All words are 32 bit, although only the number of bits appropriate for
each module’s density are used. For example, the 1756-OB8 module
has a Module Fault Word of 32 bits. But, because the module is an 8
point module, only the first 8 bits (bitsO-7) are used in the Module
Fault Word.
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Bit 31

Fault bits in the Fuse Blown Word, Field Power Loss Word, No Load
Word and Output Verify Word are logically ORed into the Module
Fault Word. In other words, depending on the module type, a bit set
in the Module Fault Word can mean multiple things. It can indicate:

« A communications fault - In this case, all 32 bits are set to 1,
regardless of the module’s density.

A fuse blown condition - In this case, only the bit affected is set
to 1.

A field power loss condition - In this case, only the bit affected
is set to 1.

* A no load condition - In this case, only the bit affected is set

to 1.

An output verify condition - In this case, only the bit affected is
set to 1.

The following graphic provides an overview of the fault reporting
process on ControlLogix digital output modules.

Bit 0

'

Module Fault Word

condition sets the appropriate bit in the Module Fault Word.

Group 1 Group 0

1 1 1 1
A communications fault sets all bits in the Module Fault Word. T {
A Fuse Blown, Field Power Loss, No Load or Output Verify

|

Fuse Blown Word 1
A blown fuse for any point/group sets the bit for that
point/group in the Fuse Blown Word and also sets the
appropriate bit/bits in the Module Fault Word Group‘ 1 Group0
.
Field Power Loss Word 1
1756-0A8D only
A loss of field power from any group sets the bit for
that point in the Field Power Loss Word and also sets
the appropriate bits in the Module Fault Word
No Load Word 1
A No Load condition for any point sets the bit for
that point in the No Load Word and also sets the
appropriate bit in the Module Fault Word —
Output Verify Word

An Output Verify condition for any point sets the bit
for that point in the Output Verify Word and also
sets the appropriate bit in the Module Fault Word
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Chapter Summary and In this chapter you learned about:
What's Next

 determining input module compatibility
 determining output module compatibility

« using features common to ControlLogix diagnostic digital 1/0
modules

* using features specific to ControlLogix diagnostic digital input
modules

« using features specific to ControlLogix diagnostic digital output
modules

Move to Chapter 5, Installing the ControlLogix 1/0 Module.
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Notes:
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Chapter 5

Installing the ControlLogix /0 Module

What This Chapter Contains This chapter describes how to install ControlLogix modules. The
following table describes what this chapter contains and its location.

For information about: See page:
Installing the ControlLogix I/O Module 5-1
Keying the Removable Terminal Block 5-2
Connecting Wiring 5-4
Assembling The Removable Terminal 5-7
Block and the Housing

Installing the Removable Terminal Block 5-10
Removing the Removable Terminal Block 5-12
Removing the Module from the Chassis 5-13
Chapter Summary and What’s Next 5-14

Installing the ControILogix You can install or remove the module while chassis power is applied.

/0 Module ATTENTION The module is designed to support Removal and

Insertion Under Power (RIUP). However, when you
remove or insert an RTB with field-side power
applied, unintended machine motion or loss of
process control can occur. Exercise extreme
caution when using this feature.

1. Align circuit board with top and bottom chassis guides.

Printed Circuit Board

20861-M
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Keying the Removable
Terminal Block
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2. Slide module into chassis until module tabs ‘click’.

20862-M

Key the RTB to prevent inadvertently connecting the incorrect RTB to
your module.

When the RTB mounts onto the module, keying positions will match
up. For example, if you place a U-shaped keying band in position #4
on the module, you cannot place a wedge-shaped tab in #4 on the
RTB or your RTB will not mount on the module.

We recommend that you use a unique keying pattern for each slot in
the chassis.
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1.

Insert the U-shaped band with the longer side near the

terminals. Push the band onto the module until it snaps into
place.

W =0 <
5 oy B =
Ja Y o8 oy B

U-shaped

Keying Band —»

20850-M

2. Key the RTB in positions that correspond to unkeyed module

positions. Insert the wedge-shaped tab on the RTB with the
rounded edge first. Push the tab onto the RTB until it stops.

When keying your RTB and module, you must begin
IMPORTANT . . .
_ with a wedge-shaped tab in position #6 or #7.

Wedge—shaped
Keying Tab

E—

Module side of RTB

20851-M

Publication 1756-UM058C-EN-P - March 2001



5-4  Installing the ControlLogix /0 Module

Connecting Wiring You can use an RTB or IFM to connect wiring to you module. If you
are using an RTB, follow the directions below to connect wires to the
RTB. An IFM has been prewired before you received it.

If you are using an IFM to connect wiring to the module, skip this
section and move to page 5-10.
Three Types of RTBs (each RTB comes with housing)

» Cage Clamp - Catalog number 1756-TBCH
* NEMA Clamp - Catalog number 1756-TBNH
 Spring Clamp - Catalog number 1756-TBSH or TBS6H

Cage Clamp

1. Insert the wire into the terminal.

2. Turn the screw clockwise to close the terminal on the wire.

Strain relief area

20859-M

NEMA Clamp

Terminate wires at the screw terminals.

Strain relief area 20201-M
N [l
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Spring Clamp

1. Insert the screwdriver into the outer hole of the RTB.

2. Insert the wire into the open terminal and remove the
screwdriver.

e eEEEEERER ]

‘D Strain relief area 20860-M

O

Recommendations for Wiring Your RTB

Consider the following guidelines when wiring your RTB:
» Begin wiring the RTB at the bottom terminals and move up.
» Use a tie to secure the wires in the strain relief area of the RTB.
» The jumper bar part number is 97739201. Contact your local
Rockwell Automation sales representative to order additional
jumper bars, if necessary.
* Order and use an extended-depth housing (Cat.

No0.1756-TBE) for applications that require heavy gauge wiring.
For more information, see page 5-8.
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Table 5.A lists the page number of the specific wiring diagram for
each ControlLogix I/0 module.

Table 5.A
Wiring Connections

Catalog Number: Page for Wiring RTB:
Connections:

1756-1A16 7-2 20 pin
1756-1A16! 7-4 36 pin
1756-1A8D 7-6 20 pin
1756-1B16 7-8 20 pin
1756-1B16D 7-10 36 pin
1756-1B16I 7-12 36 pin
1756-1B32 7-14 36 pin
1756-I1C16 7-16 20 pin
1756-IH16l 7-18 36 pin
1756-IM16I 7-20 36 pin
1756-IN16 7-22 20 pin
1756-1V16 7-24 20 pin
1756-IV32 7-26 36 pin
1756-0A16 7-28 20 pin
1756-0A16l 7-30 36 pin
1756-0A8 7-32 20 pin
1756-0A8D 7-34 20 pin
1756-0A8E 7-36 20 pin
1756-0B16D 7-38 36 pin
1756-0B16E 7-40 20 pin
1756-0B16l 7-42 36 pin
1756-0B32 7-44 36 pin
1756-0B8 7-46 20 pin
1756-0B8El 7-48 36 pin
1756-0C8 7-50 36 pin
1756-0H8I 7-52 36 pin
1756-0N8 7-54 20 pin
1756-0V16E 7-56 20 pin
1756-0W16l 7-58 36 pin
1756-0X8I 7-60 36 pin
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Assembling The Removable Remova_ble housing covers t_he wired RTB to protect wiring
Terminal Block and the connections when the RTB is seated on the module.

Housing 1. Align the grooves at the bottom of each side of the housing with
the side edges of the RTB.

RTB

1756-TBCH RTB shown for reference

2. Slide the RTB into the housing until it snaps into place.

IMPORTANT If adgitipnal wire routing space is rquired for your
application, use extended-depth housing 1756-TBE.
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Choosing the There are two housing options you must consider when wiring your

: ControlLogix digital 1/0 module.
Extended-Depth Housing ontrolLogix digital 1/0 module

When you order an RTB for your I/0 module, you receive a
standard-depth housing with the RTB. If your application uses heavy
gauge wiring, you can order an extended-depth housing. This housing
does not come with an RTB.

You can use one of the following housings:

» standard-depth housing - 1756-TBNH, -TBSH, -TBCH, or
-TBS6H, included with your RTB order

» extended-depth housing - 1756-TBE, must be ordered
separately

The graphic below shows the difference, in terms of capacity,
between the housing options.

IMPORTANT The housings shovv_n are used with gspring clamp
RTB, but the capacity for each remains the same

regardless of RTB type.

Standard-Depth Housing Extended-Depth

Maximum Area = 336mm?
36 - 18AWG wires
23 - 14AWG wires

Hﬁ Maximum Area = 628mm?
40 - 14AWG wires

(Ilqﬂllﬁ

T

>
L4

30484-M

IMPORTANT The _housings maintain the following
maximum areas:
— standard-depth housing maximum area =

336mm?
— extended-depth housing maximum area =

628mm?
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12.7mm —»

(0.5in) .

Standard-Depth Housing

Extended-Depth Housing —+»

Suggestions for Using the Extended-Depth Housing

Consider the following recommendations when deciding to use an

extended-depth housing on your 1/0 module. It is recommended you
use the 1756-TBE when:

* using >36 18AWG wires
 using >23 14AWG wires

Cabinet Size Considerations With the Extended-Depth Housing

When you use an extended-depth housing (1756-TBE), the 1/0
module depth is increased. The diagram below shows the difference,
in terms of depth, between an I/O module using a standard-depth
housing and one using an extended-depth housing.

- 144.73mm >
(5.698in)
< 131.75mm ——
<—3.18mm (0.125in) (5.187in)
%
— ~«———Rear Surface of
- ControlLogix Chassis
— -
]
O f— / 41682

The depth from front of the module to the back of
the chassis is as follows:

— standard-depth housing = 147.91mm (5.823in)
— extended-depth housing = 157.43mm (6.198in)
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Installing the Removable Install the RTB onto the module to connect wiring.

Terminal Block Shock h d exi If the RTB is installed h
ock hazard exists. If the is installed onto the

module while the field-side power is applied, the RTB will
be electrically live. Do not touch the RTB’s terminals.
Failure to observe this caution may cause personal injury.
The RTB is designed to support Removal and Insertion
Under Power (RIUP). However, when you remove or
insert an RTB with field-side power applied, unintended
machine motion or loss of process control can occur.
Exercise extreme caution when using this feature. It is
recommended that field-side power be removed before
installing the RTB onto the module.

Before installing the RTB, make certain:

« field-side wiring of the RTB has been completed.
 the RTB housing is snapped into place on the RTB.
 the RTB housing door is closed.

« the locking tab at the top of the module is unlocked.

1. Align the top, bottom and left side guides of the RTB with the
guides on the module.

T Top guide
§\\\ Pg
N s
\
A\ |
AN I
* Y
Left side guides
Bottom guide
20853-M
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2. Press quickly and evenly to seat the RTB on the module until
the latches shap into place.

Locking tal

20854-M

3. Slide the locking tab down to lock the RTB onto the module.
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Removing the Removable If you need to remove the module from the chassis, you must first
Terminal Block remove the RTB from the module.

Shock hazard exists. If the RTB is removed from
ATTENTION the module while the field-side power is applied, the

module will be electrically live. Do not touch the
RTB’s terminals. Failure to observe this caution may
cause personal injury.

The RTB is designed to support Removal and
Insertion Under Power (RIUP). However, when you
remove or insert an RTB with field-side power
applied, unintended machine motion or loss of
process control can occur. Exercise extreme
caution when using this feature. It is recommended
that field-side power be removed before removing
the module.

1. Unlock the locking tab at the top of the module.
2. Open the RTB door using the bottom tab.

3. Hold the spot marked PULL HERE and pull the RTB off the
module.

IMPORTANT Do not wrap your fingers around the entire door. A
shock hazard exists.
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Removing the Module 1. Push in the top and bottom locking tabs.
from the Chassis

Locking tabs

Publication 1756-UM058C-EN-P - March 2001



5-14  Installing the ControlLogix I/0 Module

Chapter Summary and In this chapter you learned about:
What's Next

« installing the module.

 keying the removable terminal block and the interface module.
 connecting wiring.

 assembling the removable terminal block and the housing.

« installing the removable terminal block or interface module onto
the module.

» removing the removable terminal block from the module.
» removing the module from the chassis.

Move on to Chapter 6, Configuring Your ControlLogix Digital 1/0
Modules.
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Chapter 6

Configuring Your ControlLogix
Digital 1/0 Modules

What This Chapter Contains This chapter describes why you must configure your ControlLogix
digital 1/0 modules and how to configure them for use in the

ControlLogix system.

For information about: See page:
Configuring Your 1/0 Module 6-2
Overview of the Configuration Process 6-2
Creating a New Module 6-4
Using the Default Configuration 6-10
Altering the Default Configuration 6-10
Configuring a Standard Input Module 6-12
Configuring a Standard Output Module 6-13
Configuring a Diagnostic Input Module 6-14
Configuring a Diagnostic Output Module 6-15
Editing Configuration 6-16
Reconfiguring Module Parameters in 6-17
Remote Run Mode

Reconfiguring Module Parameters in 6-18
Program Mode

Configuring I/0 Modules in a Remote 6-19
Chassis

Input Online Services 6-21
Output Online Services 6-22
Viewing and Changing Module Tags 6-23
Chapter Summary and What's Next 6-24
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Configuring Your I/0
Module

Overview of the
Configuration Process
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You must configure your module upon installation. The module will
not work until it has been configured.

IMPORTANT This chapter_focuses on configuring 1/0 m_odules in
a local chassis. To configure I/0 modules in a

remote chassis, you must follow all the detailed
procedures with two additional steps. An
explanation of the additional steps is listed at the end
of this chapter.

RSLogix 5000 Configuration Software

Use RSLogix 5000 software to set configuration for your ControlLogix
digital 1/0 module. You have the option of accepting default
configuration for your module or writing point level configuration
specific to your application.

Both options are explained in detail, including views of software
screens, in this chapter.

When you use the RSLogix 5000 software to configure a ControlLogix
digital 1/0 module, you must perform the following steps:

1. Create a new module.

2. Accept the default configuration or change it to specific
configuration for the module.

3. Edit configuration for a module when changes are needed.
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The following diagram shows an overview of the configuration
process.

New Module

1.Select a module
from the list
2.Choose a Major
Revision

Naming Screen
Name

Description
Slot number
Click on the Next Button to Comm. format Click on the Finish Button to
Set Specific Configuration Minor revision Use Default Configuration

Keying choice

NEXT - FINISH

A

4

Series of

Application
Specific
Screens

Make custom
configuration ——m
choices here

Configuration complete

Pop-up menu

leadsto a
Editamodule's ———» modyle”s _
configuration here configuration

properties

'

A series of tabs in RSLogix 5000
provide access to change a
module’s configuration data

41058
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Creating a New Module After you have started RSLogix 5000 and created a controller, you
must create a new module. The wizard allows you to create a new
module and write configuration. You can use default configuration or
write specific configuration for your application.

IMPORTANT You must be offline when you create a new module

[ie Bt s Jaach Logs [

| TR 9|l
Piogem =) [HoFour:
|| Dhaheien o
- . | [elect Fucent Pam, i
If you are not offline, use this ~ —— - T I —
pull-down menu to go offline
e
B e
st ke
Limck Contsolias ouc
b
Y
= = Mot T

When you are offline, you must select a new module.

(5! FrS Loy SO0 - Linm_dox [ 756-L1)
Flo EOf Yow Gewh Lops Lowess

| 3] 9 cal-a] el = ||!|5
] e - clocal

r\.:t&: :I r-wl:l.:lbld
Pah™ TCP-141.0

=5 L onbcker U ma_ e
B Corarsbs Tage
Combralled Fipll Hads
Foswed i H aredian
= =4 Tub
= i HT ek
B Fartngres

A 1
0 v
e se] P om
. . Fwrch
1. Select I/0 Configuration. =5 Dk Ty
i i B Ui Dodred
2. Clickon th(? right mouse 188, Prmbnirmnd
button to display the menu. ¥ Hackis Dudrac
3. Select New Module _—,_
Con a ol
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A screen appears with a list of possible new modules for your

application.

Tige e Firyrms
= I =] <—— Make sure the
T D sicapizn Major Revision
15T E: 3 Chares hiksted Trawecasd number matches B
11 W B e
by ool s 8501 sz LNE 1ADEL ON the
1756-L 55 Comologe 5555 pecem Sidle OF your module
1TIE-MAE 2 e B U e S B
1TS-OHLL o e T
175 1L41E 16 Proind 70255 A1 Oufpad
17551416 15 Pisrd T J60) L Dt Duikd
1. Selecta module ————»
1758 (el 3 Poard 1013 B0 D g Dotk
17E-D4E 3 Poird T T A0 Ebsctroric by Fused Duipes
1 FE 16 Peard T 2 XN OE Dagrciss: Duigs i :l
Fhaw
e [ x| Fime F pecayin  Bgedd |
= apsig Qg P [oewasscgiion & Noon F Pocsisor Tl &l |
[ oe | cea | pee |
T
2. Click here
The new module creation wizard appears.

Tupa V-4 § Pesnd T 26050 AL Cipud
dareka dden Hra ey
Faear Loxal
1.Enter an optional name ————— Ha= {Coremc g 1 =
2.Enter an optional description —————» Descagiion | j
3.Choose a — > ComEomsc [lurd e =" 5.Choose an Electronic
Communications Format i [ 4 Ehctnc g [Crrutincai =R Keying method. (A

(A detailed explanation
of this field is provided

detailed explanation of

this field is provided

on the page 6-9)
LCarcsl | I Pt | I Forash 52 I e | |

A A

4, Make sure the
Minor Revision
number matches the
label on the side of
your module

If you are altering the
default configuration,
click here

Go to page 6-10

If you are using
default configuration,
click here and you are
finished configuring
your module

Go to page 6-10
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Communications Format

The communications format determines what type of configuration
options are made available, what type of data is transferred between
the module and its owner controller, and what tags are generated
when configuration is complete.

This feature also defines the connection between the controller
writing the configuration and the module itself. The number and type
of choices varies depending on which input module you are using
and whether it is in a local or remote chassis.

When you select a Listen-only Communications
Format, only the General and Connection tabs
appear when you view a module’s properties in

> RSLogix 5000.

Input Module Formats

The following are possible Communications Format choices for
input modules:

 input data - module returns only general fault and input data

» CST timestamped input data - module returns input data with
the value of the system clock (from its local chassis) when the
input data changed

 Full diagnostic input data - module returns input data, the
value of the system clock (from its local chassis) when the input
data changed, and diagnostic data (diagnostic modules only)

» Rack optimization - the 1756-CNB module collects all digital
input words in the remote chassis and sends them to the
controller as a single rack image. This connection type limits the
status and diagnostic information available

These additional Communications Format choices are used by
controllers that want to listen to an input module but not own it. The
choices have the same definition as those above:

e Listen only - input data

 Listen only - CST timestamped input data
* Listen only - full diagnostic input data

* Listen only - rack optimization
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For example, the screen below shows the choices available when you
are configuring a 1756-1A161 module in a local chassis.

Hupa |I'.:--lm St |I _él
il E
Cormn Fornat [Irgad st =]

05T Tewssisansd bagar Dy

Liste iyt - 5T T ireesgtaangisd Bl [rsde
Litwr by - Irgad [ada

IMPORTANT Once the module is created, the communications
format cannot be changed. The module must be

deleted and recreated.

Output Module Formats

The following are possible Communications Format choices for
output modules:

As with input modules, the number and type of choices varies
depending on which output module you are using and whether it is in
a local or remote chassis.

The following are possible Communications Format choices for output
modules:

» output data - owner controller sends the module only output
data

» CST timestamped fuse data - output data - owner controller
sends the module only output data. Module returns fuse blown
status with the value of the system clock (from its local chassis)
when the fuse was either blown or reset

 Full diagnostic - output data - owner controller sends the
module only output data. Module returns diagnostic data and a
timestamp of diagnostics

» Scheduled output data - owner controller sends the module
output data and a CST timestamp value
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» CST timestamped fuse data - scheduled output data - owner
controller sends the module output data and a CST timestamp
value. Module returns fuse blown status with the value of the
system clock (from its local chassis) when the fuse was either
blown or reset

 Full diagnostics - scheduled output data - owner controller
sends the module output data and a CST timestamp value.
Module returns diagnostic data and a timestamp of diagnostics

» Rack optimization - owner controller sends all digital output
words to the remote chassis as a single rack image

These additional Communications Format choices are used by
controllers that want to listen to an output module but not own it. The
choices have the same definition as those above.

Listen only - output data

Listen only - CST timestamped fuse data - output data
Listen only - full diagnostics - output data

* Listen only - rack optimization

For example, the screen below shows the choices available when you
are configuring a 1756-OA8 module in a local chassis.

Flyw I:"" Ty i | j
el B
Cioonrn Forrast ||:Ii|.-l DiEa -

ool e Y M

IMPORTANT Once the module is created, the communications
format cannot be changed. The module must be

deleted and recreated.
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The following table lists the Communications Formats available on

each module;

Table 6.A
Communications Formats

Module:

Available Communications Formats:

1756-1A16, -IA16l, IM16l,
-IB16I, -IB16, -IB32, -IC16,
-IH16l, -IN16, -IV16

Input data

CST timestamped input data

Rack optimization

Listen only - input data

Listen only - CST timestamped input data
Listen only - rack optimization

1756-1A8D, -IB16D

Full diagnostics - input data
Listen only - full diagnostics - input data

1756-0A16, -OA8E, -OB16E,
-OB8El, -OV16E

CST timestamped fuse data - output data
CST timestamped fuse data - scheduled output data
Listen only - CST timestamped fuse data - output data

1756-0A16l, -OA8, -OB16l,
-0B32, -0OB8§, -0C8, -0H8l,
-ON8, -OwW16l, -OX8l

Output data

Scheduled output data

Rack optimization

Listen only - output data
Listen only - rack optimization

1756-0A8D, -0B16D

Full diagnostics - output data
Full diagnostics - scheduled output data
Listen only - full diagnostics - output data

Electronic Keying

When you write configuration for a module you can choose how
specific the keying must be when a module is inserted into a slot in

the chassis.

For example, the screen below shows the choices available when you
are configuring a 1756-OA8 module.

||:-u--'\-l:h-l

g

B

Dt |

3

Croarvn Fravt | Dot Cada

Bemen [ 4

Elechars: Loprey | Cormpenbbie Mt

Ditdbee Frmarw)

Snact Mooy

For a detailed explanation about electronic keying options, see

page 4.
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Using the Default
Configuration

Altering the Default
Configuration

If you use the default configuration and click on Finish, you are done.

If you want to alter or view the default configuration, click on Next.
You will be taken through a series of wizard screens that enable you
to alter or view the module.

Although each screen maintains importance during online monitoring,
two of the screens that appear during this initial module configuration
process are blank. They are shown here to maintain the graphical
integrity of RSLogix 5000. To see these screens in use, see page 8-4.

After the naming page, this screen appears.

Mgyl Fyogeiises - Leoal | 11 7SE08E 1,17

Adjust the Requested Packet Interval here

Inhibit the connection to the module here ——F it bachiie
If you want a Major Fault on the ——+b Harsi Pkt On Conivalin F Carrneon Fosh 'whle in Flun M e

Controller to occur if there is
connection failure with the 1/0
module, click here

This screen is used during online
monitoring but not initial configuration
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A

This Fault box is empty when you
are offline. If a fault occurs while
the module is online, the type of

fault will be displayed here

(= I i ek I Rt 5 I Firahi 13 | F sl |

Click here to move to the next page

Mpabgle Propoics  Local 0 §1756 088 .11
“Warador Bilsgea | il
Prochst Tope: Mirws Faul
Preduct Cada Inbwrrasl Shade
Agwdie
Eaval Hrvin Eorigesct
Prochieci Hsars T peren
irahile ity
Cpordirated Syatem Trma LS T)
[ e Hudvame:
T e S 'madt | i |
Bacel | edack | ey | Fewn | e |
A

Click here to move to the next page
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The configuration page appears next. For example, this screen
appears for the 1756-OA8 module. The choices available on the
configuration screen will vary according to the module selected.

Set the state of the outputs in 0 T Set the state of

Program Mode —L § the outputs in
Fault Mode

Communications Failure in
Program Mode

Choose a state for the
outputs if communications
fail in Program Mode

IMPORTANT: Outputs always go
to Fault mode if communications
fail in Run mode

Click here to accept the parameters you
have configured for your module

This screen appears last in the
wizard series of screens. It is
used during online monitoring
but not initial configuration
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Configuring a Standard The following ControlLogix digital input modules are standard

Input Module

input modules:

1756-1A16
1756-1A16I
1756-1B16
1756-1B16I
1756-1B32
1756-1C16
1756-1H16I
1756-1IM161
1756-IN16
1756-1V16
1756-1V32

The configurable features for a standard input module are:

» Change of State
* Input Filter Times

Create a new module in RSLogix 5000 as described on page 6-4. Use
the following page to configure your standard input module.

Fraskds. Chisnge of Faals | =

i

Clickonthe boxtoenablethe — oI » |+

change of state for a point

of=[ofefjpel-|

Irpak Fiiee Tirs

m--ml_m--w Lt nu--:hlm--nn
[=] G-7 [ime i'in: =
=3 F 8181 #Eem =
F R
F =
~ 7
M r-'
F ¥
e |
[ =
Eancsl | t Back | Finat 3 || ln:hul ksl

—- Change filter
times here
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Configuring a Standard The following ControlLogix digital output modules are standard
Output Module output modules:
» 1756-OA16
» 1756-OA16l
» 1756-OA8
» 1756-OA8E
» 1756-OB16E
» 1756-OB16l
» 1756-OB32
» 1756-OB8
 1756-OB8El
» 1756-0OC8
» 1756-OH8I
» 1756-ON8
» 1756-OW16l
» 1756-OXa8I

The configurable features for a standard output module are:

» Output State in Program Mode

 Qutput State in Fault Mode

Transition from Program State to Fault State

* Field Power Loss Detection - 1756-OA8E only
 Diagnostic Latching - 1756-OA8E only

Create a new module in RSLogix 5000 as described on page 6-4. Use
the following page to configure your standard output module.

Mgyl Fyogeises - Lecal 2 111 7550&RE 1]

Programiiode | Fadbiode | Fedfowerlo | Lskhing
Change the Program Mode value here ————&stin =l = ¥ ¥ <«———— FEpable
= ﬁ ' ﬂ = = . .
Change the Fault Mode value here (3 Jow n - = F dlaQDOSth
: - ;' : I E E latching here
T el 0 4 -
Enable Field Power Loss here = ! j—>F F
D :| t f' l- o4
L |on Ed ] - = =3
Cormm s giaes Faphes
Choose t_he s_tate of_outputs aftera —»w islin i me.lrhhwru “lim::a
Communications Failure here
(= | 1 Bak I Fiat 5 | Firahi 33 Flsdps
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Configuring a Diagnostic The following ControlLogix digital input modules are diagnostic

Input Module input modules:

» 1756-1A8D
» 1756-1B16D

The configurable features for a diagnostic input module are:

Input Change of State
Input Filter Times

» Open Wire Detection

Field Power Loss Detection
 Diagnostic Latching
 Diagnostic Change of State

Create a new module in RSLogix 5000 as described on page 6-4. Use
the following pages to configure your diagnostic input module.

Eruabie o' Saaks | Erealide Tie| Erushls Fie Tired
pml&ﬂ-l-ﬂn (= R = ; et Poinia O or O | O O
Enable Change of State here — 8 l.F F = F = .20 ra =l4+= <=k Change filter
. o F F# = = = .
Enable Open Wire here I - o = =] =] times here.
. ol F F | F | F F
Enable Field Power Loss here L= = R ¥
. . . . = E E K E
Enable Diagnostic Latching here — — k= & e
150 ¥ ¥ | ¥
Enable Change of State for ———»F [l Crangs o Sise ko Disgrede Tranokan
Diagnostic Transitions here
Corcal | cBack | Mma: | Femhn | e |

One diagnostic, Reset Latched Diagnostics, is not used when writing
configuration but is typically accessed during online monitoring. For
more information on how to reset Latched Diagnostics, see page 6-21.
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Configuring a Diagnostic The following ControlLogix digital output modules are diagnostic

Output Module output modules:

» 1756-OA8D
» 1756-OB16D

The configurable features for a diagnostic output module are:

Output State in Program Mode

Output State in Fault Mode

Transition from Program State to Fault State

Field Power Loss Detection - 1756-OA8D & 1756-OA8E only
No Load Detection

Diagnostic Latching

Output Verify Detection

Create a new module in RSLogix 5000 as described on page 6-4. Use
the following pages to configure your diagnostic output module.

Crsipad Shube Ciarineg | Fmabis Cagroire i | Ervabole: ey
Progrws bods] Fect bkt | Cupel warey | Fodosd P e Lasn|  Letheg |
Set the Program Mode value here ————— &= = B = [ = F <«—F ——— Fpable Field Power
I = ot = F = F = L h
Set the Fault Mode value here A =loyH F = F F 035 here
I =] o = [ kS F [
Enable Output Verify here e e = - = F =3
& e =m = =] = = [
Enable No Load here I =l 011 ﬂ K > = h‘ F <—— Enable Diagnostic
7 |- Hovn = F = F 7 .
Latching here
Im-li:ﬁuFﬂ: & Lo quigis in Puogps Miods amie
Choose the state of outputs after ————» Fragrm tade ™ Changs sutpats o Pl Mods e
a communications failure here — | T =T | IWI e
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Editing Configuration After you have set configuration for a module, you can review and
change your choices. You can change configuration data and
download it to the controller while online. This is called dynamic
reconfiguration.

Your freedom to change some configurable features, though, depends
on whether the controller is in Remote Run Mode or Program Mode.

IMPORTANT Although you can change configuration while online,
you must go offline to add or delete modules from

the project.

The editing process begins on the main page of RSLogix 5000.
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A ] 17SE-ERE T EHI
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1. Select the module. Ecll propemtin by awe 1+

2. Click on the right mouse Lrezt Ralmarca
button to display the menu

3. Select Properties N Poostss ||
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Click on the tab of the
page you want to view
or reconfigure

Reconfiguring Module
Parameters in Remote
Run Mode

1.Make the necessary
configuration changes.

This screen appears.

L Goresdl | Cormoton | Mo || Conbguasion | Backplare |

Tiee 1755 L8B3 Pl T 265 A g
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e e sl
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When the controller is in Remote Run Mode, you can change
configurable features that are enabled by the software. If any feature
is disabled (greyed out) in Remote Run Mode, change the controller to
Program Mode and make the necessary changes.

For example, the following screen shows the configuration page for
the 1756-OB16D module while it is in Remote Run Mode.

In Remote Run Mode, you
can change the Fault
Mode setting or the state
of the outputs when a
communications failure

occurs in Program Mode.

— O Shaiw During | Eresbis Desgrostics for | Erees i |~
Progrws bods | Pl beds | Dulpat Verfy | Malasd | Laichig
o | =i - =] - =]
1| =t j =] = =]
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[l i = F = =3
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B e wl i - |~ =3 ks :I
¥ cxar f:: 7 Larve culrtin Frog e Mods e
Progrsn Hode: O g gt s Fanll bsde e
S furnrg I T D L
2. Click here to download Click here to download
the new data and the new data and keep
close the screen the screen open
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Reconfiguring Module Change the controller from Run Mode to Program Mode before
Parameters in Program changing configuration.
Mode

g -

Use this pull-down menu to ——»{ IEETEEECN—|
switch to Program Mode T ok

Make any necessary changes. For example, the RPI can only be
changed in Program Mode and Remote Program Mode.

I byl Progoriier  Local 7 (1 7SR @ PED 34
Gereal Conrwoion’ | Mockie bnfe | Conkuestion | Diggreatien | Bachplees |
1. Update the RPI rate | Bageted Bachetiviered FRE b £ 0a]me (BTS00 oo
I vk ke
T Moagea 1 il O Coraiba |1 Connscton | ade whils n T Miods:
e Pl
Srakyr Funnang m Larzal | Hply I g I
A A
2. Click here to download Click here to download
the new data and close the new data and keep
the screen the screen open

Before the RPI rate is updated online, RSLogix 5000 will verify your
desired change.

[e——_t R A Packad =]

E whies o vl borspregriyy il e rorre en

Al g
Click here to continue with (B o] e |
the RPI change

The RPI has been changed and the new configuration data has been
downloaded to the controller.

After making changes to your module’s configuration in Program

Mode, it is recommended that you change the module back to Run
Mode.
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Configuring I/0 Modules in ControlLogix ControlNet Interface modules (1756-CNB or 1756-CNBR)

a Remote Chassis

are required to communicate with I/0 modules in a remote chassis.

You must configure the communications module in the local chassis
and the remote chassis before adding new 1/0 modules to the
program.

1. Configure a communications module for the local chassis. This
module handles communications between the controller chassis

s FrS Loy S000 - lam_doe [ #56-L1)
Fo EOf Yoo Gowih Lig Cowess

| il 9w % ||!IE
] i il clocal

r\.:td-l: ;I r-wl:L:M

and the remote chassis.

Palh™ TOF-T41.10

1. Select I/0 Configuration.

2. Click on the right mouse
button to display the menu.

3. Select New Module —_—
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——————»
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2. Choose a 1756-CNB or 1756-CNBR module and configure it.

For more information on the ControlLogix ControlNet Interface
modules, see the ControlLogix ControlNet Interface Installation
Instructions, publication 1756-5.32.
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1. Select the local communications module
2. Click on the right mouse button and

3. Configure a communications module for the remote chassis.

J Umydresked Frogam

1 Tremda
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B UreeDwbred

=+ L Pisdelred
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select New Module

IMPORTANT: Be aware of the two
Communications Format choices available
for 1756-CNB modules. For more information

4. Choose a 1756-CNB or 1756-CNBR module and configure it.
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on the differences between Rack
Optimization and Listen-Only Rack
Optimization, see chapter 2.
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For more information on the ControlLogix ControlNet Interface
modules, see the ControlLogix ControlNet Interface Installation
Instructions, publication 1756-5.32.

Now you can configure the remote I/0 modules by adding them to
the remote communications module. Follow the same procedures as
you do for configuring local 1/0 modules as detailed earlier in this
chapter.
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Input Online Services

Reset Latched Diagnostics here

Diagnostic input modules have an additional pages of diagnostic
services. The following diagnostic

» Reset Latched Diagnostics

is not used when writing configuration but are only accessed during
online monitoring.

These screens are accessed through the module’s properties.
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Output Online Services Diagnostic output modules have additional pages of diagnostic
services. The following three diagnostics

¢ Electronic Fuse reset
» Reset Latched Diagnostics
* Pulse Test

are not used when writing configuration but are only accessed during
online monitoring.

These screens are accessed through the module’s properties.

Reset Electronic Fuses here

Reset Latched Diagnostics here

Perform Pulse Tests here
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Viewing and Changing
Module Tags

1. Select Controller Tags.

2. Click on the right mouse
button to display the menu.

3. Select Monitor Tags

When you create a module, a set of tags are created by the
ControlLogix system that can be viewed in the Tag Editor of RSLogix
5000. Each configurable feature on your module has a distinct tag that
can be used in the processor’s ladder logic.

You can access a module’s tags through RSLogix 5000 as
shown below.

}‘--.Eu-l- :] Fw\.r:lilr-ahnl

Puahy™ TOR-TUL O

| Coordsuplen L jos_ i

U] MgR
1 racirchied Progen

You can view the tags from here.

St
. g Horem i|am * itz & e [ =
Click on the slot number of —|#|EEaTE | (| )| o
| Lomail | 1 Pyl ool [ Voo vl B
the module you want to see FlocaicF ELrmm =5 T
4 Lomaii 1 [ Fomlahe AT W . oy [l
# Lon | T Pughots | coninn e . | [Hrs o
4 Lomail [ Poniinder TAWEE WL , e, (i)
= Looa 11 | {==: 1] [T A
= Ll 1 | [ Lol ST
= Prats,_chami 11 | [P [T} BT
= Pk shavan_1 0 Jar:l [ ] ih
[([fstesn o o 7l | e

Because the process of viewing and changing a module’s
configuration tags is broader in scope than can be addressed in this
chapter, you must turn to Appendix A for more information and
sample tag collections.
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6-24  Configuring Your ControlLogix Digital 1/0 Modules

Chapter Summary and In this chapter you learned about:
What's Next

» configuring ControlLogix digital 1/0 modules
« configuration tags
» editing module configuration

Move on to Chapter 7, Module-Specific Information.
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Chapter 7

Module-Specific Information

What This Chapter Contains This chapter provides module specific information for all ControlLogix
digital modules. The information is separated by module and

includes a list of;

 wiring diagrams
LED indicators

configurable functions

simplified schematics
* surge currents (when applicable)

The following table lists where module-specific information can

be found:

ControlLogix input Modules

ControlLogix output Modules

For module: Refer to: For module: Refer to:
1756-1A16 7-2 1756-0A16 7-28
1756-1A16l 7-4 1756-0A16l 7-30
1756-IA8D 7-6 1756-0A8 7-32
1756-1B16 7-8 1756-0A8D 7-34
1756-I1B16D 7-10 1756-0A8E 7-36
1756-IB16l 7-12 1756-0B16D 7-38
1756-1B32 7-14 1756-0B16E 7-40
1756-IC16 7-16 1756-0B16l 7-42
1756-IH16l 7-18 1756-0B32 7-44
1756-IM16I 7-20 1756-0B8 7-46
1756-IN16 7-22 1756-0B8EI 7-48
1756-IV16 7-24 1756-0C8 7-50
1756-IV32 7-26 1756-0H8I 7-52

1756-0ON8 7-54
1756-0V16E 7-56
1756-0W16l 7-58

1756-0X8l 7-60
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7-2 Module-Specific Information
1756-1A16 Configurable features
The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:
Feature Default value Page of description
Change of State (COS) OFF-ON: Enabled 2-10
ON-OFF: Enabled
Software Configurable Filter Times | OFF-ON: 1ms 3-11
ON-OFF: 9ms
Communications Format Input data 6-6
Wiring example
Use the following example to wire your module.
IN-1 @ IN-0 __o—l—o_
IN-3 @ IN-2
NOTES: 1. All terminals with the same Group 0 IN-5 @} IN-4 Group 0
name are connected together on . L
the module. For example, L2 can Daisy IN-7 @ IN-6
be connected to any terminal chain to
marked L2-0. other RTBS <——— L2-0 @ L2-0
2. Do not physically connect more : — A
than two wires to a single RTB IN-9 g@ IN-8 — o-e
terminal. When you daisy chain IN-11 @ IN-10
from a group to another RTB, Groun 1 A Groun 1
always connect the daisy chain foup IN-13 '% IN-12 foup
as shown. Jumper —
3. This wiring example shows a wire IN-15 @ IN-14
single voltage source. 9
4. If separate power sources are L2-1 @ L2-1 L1
used, do not exceed the specified - -
isolation voltage. —~_
L2
40176-M
Simplified schematic LED indicator
+5V
IN-0 ° ) ACINPUT
T 1 zz iy 5
L2-0 LKL ST012345670
ST8910URBUL K
GND — = _ 8
Control Bus Display
Interface
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Module-Specific Information

7-3

1756-1A16 Specifications

Number of Inputs

16 (8 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

105mA @ 5.1V dc & 2mA @ 24V dc
(Total backplane power 0.58W)

Maximum Power Dissipation (Module) 5.8W @ 60°C

Thermal Dissipation 18.41 BTU/hr

On-State Voltage Range 74-132V ac, 47-63Hz

Nominal Input Voltage 120V ac

On-State Current 5mA @ 74V ac minimum
13mA @ 132V ac maximum

Maximum Off-State Voltage 20V

Maximum Off-State Current 2.5mA

Maximum Input Impedance @ 132V ac 10.15kQ @ 60Hz

Input Delay Time
Off to on
Hardware delay
On to off
Hardware delay

Programmable filter: 1ms & 2ms
10ms maximum plus filter time
Programmable filter: 9ms & 18ms
8ms maximum plus filter time

Diagnostic Functions
Change of State
Timestamp of Inputs

Software configurable
+/- 200ps

Maximum Inrush Current

250mA

Change of State on Inputs

Software configurable (Within 200ps)

Cyclic Update Time

User selectable (100ps minimum/750ms maximum)

Isolation Voltage

Group to group 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
User to system 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
Module Keying (Backplane) Software configurable
RTB Screw Torgue (NEMA) 7-9 inch-pounds (0.8-1Nm)
RTB Keying User defined mechanical keying
RTB and Housing 20 Position RTB (1756-TBNH or TBSH)!

Environmental Conditions

Operating Temperature 010 60°C (32 to 140°F)
Storage Temperature -40 to 85°C (-40 to 185°F)
Relative Humidity 5 to 95% noncondensing
Conductors Wire Size 22-14 gauge (2mm2) stranded?*
3/64 inch (1.2mm) insulation maximum
Category 123

Screwdriver Blade Width for RTB

5/16 inch (8mm) maximum

Agency Certification
(when product is marked)

|"!,-|-|;: Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class I, Division 2, Group A, B, C, D

-::_:“E:r Approved Class |, Division 2, Group A, B, C, D

{: E Marked for all applicable directives

o Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Referto publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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7-4  Module-Specific Information
1756-1A16l Configurable features
The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:
Feature Default value Page of description
Change of State (COS) OFF-ON: Enabled 2-10
ON-OFF: Enabled
Software Configurable Filter Times | OFF-ON: 1ms 3-11
ON-OFF: 9ms
Communications Format Input data 6-6
Wiring example
Use the following example to wire your module.
12-0 0 ol oz *@ll o ——0 o—ollo
Isolated L2-1 ‘@)‘ 4 3 IN-1
wiring —
L2-2 0 2-2 | [[D]s 5 IN-2 —O6 o—o0lLl-2
NOTES: 1. All terminals with the same name are 12-3 [D]s 7 IN-3
connected together on the module. L2-4 0 12-4 | [[ED]w0 o IN-4 —O | O—OL1-4
For example, L2 can be connected to 125 | [TD] 2 1 % IN-5
anytermma! marked L2-15. -6 | (18w 1 IN-6
2. Do not. physmally connect more.than L2-7 | (18D 16 15 @r( IN-7
two wires to a single RTB terminal. 8| (1] v IN-8
When you use the second L2-15 Jumper bar (Cut to length) B %
terminal to daisy chain to other RTBs, L2-9 01 IN-9 [
always connect the daisy chain to the Non-isolated L2-10 | D]z = IN-10 ©
terminal directly connected to the wiring L2-11 | [1ED]2s 23 IN-11
supply wire as shown. 12-12 | [1D] 2 2 IN-12 i
3. The jumper bar part number is 12-13 | [ 1D] 2 2 IN-13 © 0
97739201. Contact your local 12-14 | [ 1D]a0 2 IN-14 -
Rockwell Automation sales 12-15 | [ 1D] 2 = IN-15 o ©
_representativ_e to order additional 12 O— 215 % 2 33 Not used &
jumper bars, if necessary. Not used % 3 Not used 0
4. If separate power sources are iy Gy e
used, do not exceed the specified
isolation voltage.
D D 30243-M
Daisy chain to
other RTBs
Simplified schematic LED indicator
+5V
IN-0 0 ) ACINPUT
— T T ) 3
L2-0 LL ST012345670
L ST8910URBUL K
0
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Module-Specific Information

1756-1A161 Specifications

Number of Inputs

16 (individually isolated)

Module Location

1756 ControlLogix Chassis

Backplane Current

125mA @ 5.1V dc & 3mA @ 24V dc
(Total backplane power 0.71W)

Maximum Power Dissipation (Module) 4.9W @ 60°C
Thermal Dissipation 16.71 BTU/hr
On-State Voltage Range 79-132V ac, 47-63Hz
Nominal Input Voltage 120V ac

On-State Current

5mA @ 79V ac, 47-63Hz minimum
15mA @ 132 V ac, 47-63Hz, maximum

Maximum Off-State Voltage 20V ac
Maximum Off-State Current 2.5mA
Maximum Input Impedance @ 132V ac 8.8kQ @ 60Hz

Input Delay Time
OFF to ON
Hardware delay
ON to OFF
Hardware delay

Programmable filter; Ims & 2ms
10ms maximum plus filter time
Programmable filter; 9ms & 18ms
8ms maximum plus filter time

Diagnostic Functions
Change of state
Timestamp of inputs

Software configurable
+/- 200us

Maximum Inrush Current

250mA

Cyclic Update Time

User selectable (100us minimum/750ms maximum)

Isolation Voltage
Channel to channel
User to system

100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
100% tested at 2546V dc for 1s (250V ac max. continuous voltage)

Module Keying (Backplane) Software configurable
RTB Screw Torque (Cage clamp) 4.4 inch-pounds (0.4Nm) maximum
RTB Keying User defined mechanical keying

RTB and Housing

36 Position RTB (1756-TBCH or TBS6H)*

Environmental Conditions

Operating Temperature 0t0 60°C (32 to 140°F)
Storage Temperature -40 to 85°C (-40 to 185°F)
Relative Humidity 5 to 95% noncondensing
Conductors  Wire Size 22-14 gauge (2mm?) stranded
3/64 inch (1.2mm) insulation maximum
Category 123

Screwdriver Blade Width for RTB

1/8 inch (3.2mm) maximum

Agency Certification
(when product or
packaging is marked)

:"[|-|'_ | Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class I, Division 2, Group A, B, C, D

-::_:“E: Approved Class |, Division 2, Group A, B, C, D
i_': E Marked for all applicable directives

Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Referto publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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7-6  Module-Specific Information

1756-1A8D

Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description

Change of State (COS) OFF-ON: Enabled 2-10
ON-OFF: Enabled

Software Configurable Filter Times | OFF-ON: 1ms 3-11
ON-OFF: 9ms

Diagnostic Latch of Information Enabled 4-11

Open Wire Detection Enabled 4-15

Field Power Loss Detection Enabled 4-16

Diagnostic Change of State for Enabled 4-25

Output Modules

Communications Format Full diagnostics - input data 6-6

Wiring example

Use the following example to wire your module.

NOTES: 1. All terminals with the same name are z : .
connected together on the module. For Not used I|c-|} @ L1-0 Loss of Field Power
example, L2 can be connected to any Daisy — 4 ] —
terminal marked L2-0. chain to Group 0 12-0 ‘ H@ ‘ t@ IN-0 | Group0
2. This wiring example shows a single ther RTB [ \ |
voltage source. OterR1bS e——— L2-0 ‘ H@ ‘ t@ IN-1 ) o
3. Do not physically connect more than two 8 7 | AAA {
wires to a single RTB terminal. When you L2-0 @ @ IN-2 62kQ, 1/2W,
daisy chain from a group to other RTBs, 10 9 5% resistor
always connect the daisy chain as shown. quper * L2-0 ‘ t@ ‘ ﬁ@ IN-3
4. Resistors are not necessary if Wire Off wire — S A —
diagnostic is not used. L2-1 ‘ H@ ‘ t@ IN-4 » o
5. If separate power sources are used, do not (14 (13 |
exceed the specified isolation voltage. L2-1 ‘ t@ ‘ ﬁ@ IN-5 62kQ, 1/2W,
[T Lis 5% resistor
To Determine Leakage Resistor Group 1 L2-1 ‘ t@ ‘ ﬁ@ IN-g | Groupl
(P/S = Field side power supply) o [
R eaxMaximum = (P/S Voltage-19V ac)/1.5mA L2-1 ‘ ﬁ@ ‘ ﬂ@ IN-7 ob\ ]
R eaxMinimum = (P/S Voltage-20V ac)/2.5mA (20 [C19 —
Recommended Values L2-1 ‘ t@ ‘ ﬁ@ L1-1 Loss of Field Power !
PIS Voltage | Rigax 1/2W, 5% L — L
100V ac+/-10% 43kQ Q
110V ac+/-10% 47kQ
115V ac+/-10% 47kQ
120V ac+/-10% 51kQ L1
o . o 40202
Simplified schematic iy LED indicator
+
— h. . :
T H Input ) ACINPUT
T 1. =
— L{ }_I - i [ =—Display @
GND —— 1 ST01234567 ¢
45y control Bus Interface FT01234567 K
T T 0
@gﬁ HL Open wire
1 [_J=—Display DIAGNOSTIC
GND ——= = Control Bus Interface 20927-M
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Module-Specific Information

7-7

1756-1A8D Specifications

Number of Inputs

8 (4 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

100mA @ 5.1V dc & 3mA @ 24V dc
(Total backplane power 0.58W)

Maximum Power Dissipation (Module) 45W @ 60°C
Thermal Dissipation 15.35 BTU/hr
On-State Voltage Range 79-132V ac, 47-63Hz
Nominal Input Voltage 120V ac

On-State Current

74V @ 5mA ac, 47-63Hz minimum
16mA @ 132V ac, 47-63Hz maximum

Maximum Off-State Voltage 20V

Maximum Off-State Current 2.5mA

Maximum Input 8.25kQ @ 60Hz

Impedance @ 132V ac

Input Delay Time
OFF to ON Programmable filter: 1Ims & 2ms
Hardware Delay 10ms maximum plus filter time
ON to OFF Programmable filter: 9ms & 18ms

Hardware Delay

8ms maximum plus filter time

Diagnostic Functions
Open Wire
Loss of Power

Off state leakage current 1.5mA minimum
Transition range 46 to 85V ac

Time Stamp of Diagnostics +/-1ms
Change of State Software configurable
Time stamp of Inputs +/- 200ps

Maximum Inrush Current 250mA

Cyclic Update Time

User Selectable (200ps minimum/750ms maximum)

Isolation Voltage

Group to group 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)

User to system 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
RTB Screw Torque (NEMA) 7-9 inch-pounds (0.8-1Nm)
Module Keying (Backplane) Software configurable
RTB Keying User defined mechanical keying
Field Wiring Arm and Housing 20 Position RTB (1756-TBNH or TBSH)!
Environmental Conditions

Operating Temperature 010 60°C (32 to 140°F)

Storage Temperature -40 to 85°C (-40 to 185°F)

Relative Humidity 5 to 95% noncondensing
Conductors Wire Size 22-14 gauge (2mm?) stranded?

3/64 inch (1.2mm) insulation maximum
Category 123

Screwdriver Width for RTB 5/16 inch (8mm) maximum
Agency Certification

(when product or
packaging is marked)

:"[|-L; Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class I, Division 2, Group A, B, C, D

-q‘_‘E“E:":; Approved Class |, Division 2, Group A, B, C, D
{: E Marked for all applicable directives

o Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Referto publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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7-8  Module-Specific Information

1756-1B16 Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Change of State (COS) OFF-ON: Enabled 2-10
ON-OFF: Enabled
Software Configurable Filter Times | OFF-ON: 1ms 3-11
ON-OFF: 1ms
Communications Format Input data 6-6
Wiring example

Use the following example to wire your module.

— e —
i | i) | w0 F—-
[4 [
IN-3 IN-2
Ble
NOTES: 1. All terminals with the same name Group 0 IN-5 ‘ H@ ‘ t@ IN-4 Group 0
are connected together on the Dai s |
module. For example, DC COM aisy IN-7 IN-6
can be connected to either chain to \‘ E@ \‘ t@
terminal marked GND-O0. other RTBS <«———— GND-0 ‘ t@ ‘ t@ GND-0
2. Do not physically connect more — iy = j/
than two wires to a single RTB IN-9 @ @ IN-8 — o—e
terminal. When you daisy chain ) iy iy )
from a group to another RTB, JWL:;T;per IN-11 “ E@ “ ﬁ@ IN-10
always connect the daisy chain ) )
as shown. Group1 | IN-13 “ E@ “ t@ IN-12 Group 1
3. This wiring example shows a IN-15 ‘ t@ ‘ t@ IN-14
single voltage source. T
4. If separate power sources are GND-1 ‘ H@ ‘ t@ GND-1
used, do not exceed the specified — L[ 1] —
isolation voltage. N
S T
|
DC COM l 40177-M
Simplified schematic LED indicator
5V
IN-0 - DCINPUT
. O——mm—
8

GND-0 P T | K ST01234567OH
— ™ L?H_if%l ST89DURBUS K 5
GND — =

ControlBus  Display

20945-M
Interface

30183-M
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Module-Specific Information

1756-1B16 Specifications

Number of Inputs

16 (8 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

100mA @ 5.1V dc & 2mA @ 24V dc
(Total backplane power 0.56W)

Maximum Power Dissipation (Module) 5.1W @ 60°C

Thermal Dissipation 17.39 BTU/hr

On-State Voltage Range 10-31.2V dc

Nominal Input Voltage 24V dc

On-State Current 2.0mA @ 10V dc minimum
10mA @ 31.2V dc maximum

Maximum Off-State Voltage 5V

Maximum Off-State Current 1.5mA

Maximum Input Impedance @ 31.2V dc 3.12kQ

Input Delay Time
OFFto ON
Hardware delay
ON to OFF
Hardware delay

Programmable filter: Oms, 1ms or 2ms

1ms maximum plus filter time

Programmable filter: Oms, 1ms, 2ms, 9ms or 18ms
2ms maximum plus filter time

Diagnostic Functions
Change of State
Time Stamp of Inputs

Software configurable
+/- 200ps

Maximum Inrush Current

250mA

Cyclic Update Time

User selectable (100ps minimum/750ms maximum)

Reverse Polarity Protection

Yes

Isolation Voltage
Group to group
User to system

100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
100% tested at 2546V dc for 1s (250V ac max. continuous voltage)

RTB Screw Torque (NEMA clamp)

7-9 inch-pounds (0.8-1Nm)

Module Keying (Backplane) Software configurable
RTB Keying User defined mechanical keying
Field Wiring Arm 20 Position RTB (1756-TBNH or TBSH)!

Environmental Conditions
Operating Temperature
Storage Temperature
Relative Humidity

0to 60°C (32 to 140°F)
-40 to 85°C (-40 to 185°F)
5 to 95% noncondensing

Conductors Wire Size

22-14 gauge (2mm?) stranded?
3/64 inch (1.2mm) insulation maximum

Category 123
Screwdriver Blade Width for RTB 5/16 inch (8mm) maximum
Agency Certification

(when product is marked)

[ 11 Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class |, Division 2, Group A, B, C, D

-q‘_‘E“E:":; Approved Class |, Division 2, Group A, B, C, D
{: E Marked for all applicable directives

0 Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Refer to publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines'.
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7-10 Module-Specific Information

1756-1B16D Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description

Change of State (COS) OFF-ON: Enabled 2-10
ON-OFF: Enabled

Software Configurable Filter Times | OFF-ON: 1ms 3-11
ON-OFF: 9ms

Diagnostic Latch of Information Enabled 4-11

Open Wire Detection Enabled 4-15

Diagnostic Change of State for Enabled 4-25

Output Modules

Communications Format Full diagnostics - input data 6-6

Wiring example

Use the following example to wire your module.

NOTES: 1. All terminals with the same name ~ Daisy chain to

_ |
aredcolnnﬁcted togelthe[r) ((:mc 21’3' other RTBS «—=="ND-0 IN-0 5 o
module. For example, can GND-0 IN-1
be connected to any terminal Group 0 GND-0 IN-2 R
marked GND-0. 5% resistor
. GND-0 IN-3
2. Do not physically connect more — —
than two wires to a single RTB [T GND-1 IN-4
terminal. When you daisy chain Group 1 GND-1 IN-5 Group 1
from a group to other RTBs, away GND-1 IN-6
connect the daisy chain as shown. / GND-1 IN-7
3. This wiring example shows a single JU_mper = GND-2 IN-8 === o0—+¢
voltage source. wires \ GND-2| [TaD, IN-9
4. Resistors are not necessary if Wire Group2 | GND-2| [TE) IN-10 15kQ, 1/4W,[ Group 2
Off diagnostic is not used. GND-2 & IN-11 5% resistor
5. If separate power sources are L : 10—
used, do not exceed the specified _gmg g D] :m E
isolation voltage. -3 1] .
Group3 | GND-3| (1] IN-14 Group 3
To Determine Leakage Resistor GND-3| 18] IN-15—
(P/IS = Field side power supply) GND-3 Not used
R gaxMaximum = (P/S Voltage-4.6V dc)/1.21mA “Not used Not used
R eakMinimum = (P/S Voltage-5V dc)/1.5mA
I
Recommended Values r
P/S Voltage [Rigax 1/4W, 2% — L+
TV 5% 5.25Q occom | A0205M
24V dc +/-5% 14.3kQ
Simplified schematic Input +5V LED indicator
IN-0 . ' Control Bus -4 DCINPUT
C D T % ) Interface  Display 3
T 3 H | ST01234567
+ | FIT 01234567 OB
1 ) i ST89VURBUSB K@
GND-0 T K % FIT 89 DN1R213UL
— ) ) = <«—GND DIAGNOSTIC
) 40203-M
Open wire 30346-M
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Module-Specific Information

1756-1B16D Specifications

Number of Inputs

16 (4 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

150mA @ 5.1V dc & 3mA @ 24V dc
(Total backplane power 0.84W)

Max. Power Dissipation (Module) 5.8W @ 60°C
Thermal Dissipation 19.78 BTU/hr
On-State Voltage Range 10-30V dc
Nominal Input Voltage 24V dc
On-State Current 2mA @ 10V dc minimum
13mA @ 30V dc maximum
Maximum Off-State Voltage 5Vdc
Minimum Off-State Current 1.5mA per point
Maximum Input 2.31kQ
Impedance @ 30V dc
Input Delay Time
OFF to ON Programmable filter: Oms, 1ms & 2ms
Hardware 1ms maximum plus filter time
ON to OFF Programmable filter: Oms, 1ms, 9ms & 18ms

Hardware delay

4ms maximum plus filter time

Diagnostic Functions
Open wire
Time stamp of diagnostics
Change of state
Timestamp on inputs

Off-state leakage current 1.2mA minimum
+/- 1ms

Software configurable

+/- 2001s

Cyclic Update Time

User selectable (200ps minimum/750ms maximum)

Reverse Polarity Protection

Yes

Maximum Inrush Current

250mA

Isolation Voltage

Group to group 100% tested at 2546V dc for 1s (250V ac maximum continuous voltage)
User to system 100% tested at 2546V dc for 1s (250V ac maximum continuous voltage)
Module Keying (Backplane) Software configurable

RTB Screw Torque (Cage clamp)

4.4 inch-pounds (0.4Nm) maximum

RTB Keying

User defined mechanical keying

RTB and Housing

36 Position RTB (1756-TBCH or TBS6H)!

Environmental Conditions
Operating Temperature
Storage Temperature
Relative Humidity

0to 60°C (32 to 140°F)
-40 to 85°C (-40 to 185°F)
5 to 95% noncondensing

Conductors Wire Size

Category

22-14 gauge (2mm?) stranded?
3/64 inch (1.2mm) insulation maximum
123

Screwdriver Blade Width for RTB

1/8 inch (3.2mm) maximum

Agency Certification

(when product or packaging is marked)

"[I-L | Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class I, Division 2, Group A, B, C, D

-::_:“E: Approved Class |, Division 2, Group A, B, C, D
{: E Marked for all applicable directives

o Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Refer to publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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7-12 Module-Specific Information

1756-1B16l

NOTES: 1. All terminals with the same name

Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Change of State (COS) OFF-ON: Enabled 2-10
ON-OFF: Enabled
Software Configurable Filter Times | OFF-ON: 1ms 3-11
ON-OFF: 1ms
Communications Format Input data 6-6

Wiring example

Use the following example to wire your module.

Isolated DC-00-lo—— gnp-0

IN-0 —©_, O—0 DC-0(+)

-

are connected together on the wiring DC-1(-lo—— GND-1 IN-1 —o o—o0 DC-1(+)
module. For example, DC(-) can be GND-2 IN-2
connected to either terminal o GND-3 IN-3
marked GND-15. Source Input wiring GND-4 IN-4 Sink
2. Do not physically connect more DC-5(-)o—o0  o— GND-5 IN-5 — o DC-5(+) Input
than two wires to a single RTB DC-6(-)0——0 O— GND-6 IN-6 ——o DC-6(+) wiring
terminal. When you use the GND-7 IN-7
second GND-15 terminal to daisy GND-8 IN-8
chain to other RTBs, always Jumper bar (Cut to Iength)¢ GND-9 IN-9
connect the daisy chain as shown. GND-10 IN-10 —0
3. Each input can be wired in a sink GND-11| [ IN-11 —o “
or source configuration Non-isolated GND-12 &) IN-12 —0
as shown. wiring GND-13| [ IN-13—0 | ¢
4. The jumper bar part number is GND-14/ [T IN-14 —0
97739201. Contact your local o GND-15| | [CD)] IN-15—o
Rockwell Automation sales (o GND-15 Not used DC(+)
representative to order additional Not used Not used
jumper bars,
if necessary.
5. If separate power sources are . .
" Daisy chain to [] []
ysed,_do not exceed the specified other RTBS 30245-M
isolation voltage.
Simplified schematic LED indicator
S & DCINPUT
IN-0
o g
ST012345670
GND-0 L\ B
ST89DURLBUIS K
- . T 5
GND —» = _
ControlBus  Display
Interface
30183-M 20945-M
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Module-Specific Information

1756-1B161 Specifications

Number of Inputs

16 (individually isolated)

Module Location

1756 ControlLogix Chassis

Backplane Current

100mA @ 5.1V dc & 3mA @ 24V dc
(Total backplane power 0.58W)

Maximum Power Dissipation (Module) 5W @ 60°C

Thermal Dissipation 17.05 BTU/hr

On-State Voltage Range 10-30V dc

Nominal Input Voltage 24V dc

On-State Current 2mA @ 10V dc minimum
10mA @ 30 V dc maximum

Maximum Off-State Voltage 5Vdc

Maximum Off-State Current 1.5mA

Max. Input Impedance @ 30V dc 3kQ

Input Delay Time
OFF to ON
Hardware delay
ON to OFF
Hardware delay

Programmable filter; Oms, 1ms or 2ms

1ms maximum plus filter time

Programmable filter; Oms, 1ms, 2ms, 9ms or 18ms
4ms maximum plus filter time

Diagnostic Functions
Change of state
Time stamp of inputs

Software configurable
+/- 200us

Maximum Inrush Current

250mA

Cyclic Update Time

User selectable (100us minimum/750ms maximum)

Reverse Polarity Protection

Yes

Isolation Voltage
Channel to channel

100% tested at 2546V dc for 1 second (250V ac max. continuous voltage)

User side to system side 100% tested at 2546V dc for 1 second (250V ac max. continuous voltage)
Module Keying (Backplane) Software configurable
RTB Screw Torgue (Cage clamp) 4.4 inch-pounds (0.4Nm) maximum
RTB Keying User defined mechanical keying

RTB and Housing

36 Position RTB (1756-TBCH or TBS6H)*

Environmental Conditions
Operating Temperature
Storage Temperature
Relative Humidity

0to 60°C (32 to 140°F)
-40 to 85°C (-40 to 185°F)
5 to 95% noncondensing

Conductors Wire Size

Category

22-14 gauge (2mm?) stranded®
3/64 inch (1.2mm) insulation maximum
12.3

Screwdriver Blade Width for RTB

1/8 inch (3.2mm) maximum

Agency Certification
(when product or
packaging is marked)

:"[|-L; Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class I, Division 2, Group A, B, C, D

-ﬁp Approved Class |, Division 2, Group A, B, C, D
c E Marked for all applicable directives

o Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Refer to publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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7-14  Module-Specific Information

1756-1B32 Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Change of State (COS) OFF-ON: Enabled 2-10
ON-OFF: Enabled
Software Configurable Filter Times | OFF-ON: 1ms 3-11
ON-OFF: 1ms
Communications Format Input data 6-6
Wiring example

Use the following example to wire your module.

— IN-1 ]| |IN0 — |
IN-3 @17 |IN-2 O O
IN-5 1] |IN-4
NOTES: 1. All terminals with the same IN-7 1] |IN-6 Srot 0
name are connected Group 0 IN-9 1] |IN-8 roup
together on the module. For :E-E DI :m'ig
example, DC CQM can bg Daisy chain to N 14
connected to either terminal other RTBS
marked GND-1. ~———GND-0 GND-0
2. Do not physically connect [ IN-17 IN-16-
more than two wires to a IN-19 IN-18 10T o3
single RTB terminal. When IN-21 IN-20
you daisy chain to other Jumper —— IN-23 | [TeD|26 25 [D] ] |IN-22
RTBs, always connect the wire Group 1 IN-25 DT |IN-24 Group 1
daisy chain as shown. IN-27 [T |IN-26
3. This wiring example shows IN-29 DT |IN-28
a single voltage source. IN-31 D] | |IN-30
4. If separate power sources = GND-1 D[] |GND-1
are used, do not exceed the \ AR \
specified isolation voltage.
I
DC COM I |
40172-M
Simplified schematic LED indicator
5V
NG © DCINPUT
O ——n—o sT01234567 O
oD 2 wae i3 o
- . 11112333 "
? ST67890123 8
22222233
GND > - . ST45678901
ControlBus Display
Interface 30183-M 30082-M
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Module-Specific Information
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1756-1B32 Specifications

Number of Inputs

32 (16 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

150mA @ 5.1V dc & 2mA @ 24V dc
(Total backplane power 0.81W)

Maximum Power Dissipation (Module) 45W @ 60°C
Thermal Dissipation 16.37 BTU/hr @ 60°C
On-State Voltage Range 10-31.2V dc
Nominal Input Voltage 24V dc
ON-State Current
@ 10V dc 2.mA
@31.2vVdc 5.5mA
Maximum Off-State Voltage 5vdc
Maximum Off-State Current 1.5mA
Maximum Input Impedance @ 31.2V dc 5.67kQ

Input Delay Time
OFFto ON
Hardware delay
ON to OFF
Hardware delay

Programmable filter: Oms, 1ms or 2ms

1ms maximum plus filter time

Programmable filter: Oms, 1ms, 2ms, 9ms or 18ms
2ms maximum plus filter time

Diagnostic Functions
Change of state
Time stamp on inputs

Software configurable
+/- 2001s

Maximum Inrush Current

250mA

Cyclic Update Time

User selectable (100ps minimum/750ms maximum)

Reverse Polarity Protection

Yes

Isolation Voltage
Group to group
User to system

100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
100% tested at 2546V dc for 1s (250V ac max. continuous voltage)

RTB Screw Torgue (Cage clamp)

4.4 inch-pounds (0.4Nm) maximum

Module Keying (Backplane) Software configurable
RTB Keying User defined mechanical keying
Field Wiring Arm and Housing 36 Position RTB (1756-TBCH or TBS6H)*

Environmental Conditions

Operating Temperature 0to 60°C (32 to 140°F)
Storage Temperature -40 to 85°C (-40 to 185°F)
Relative Humidity 5 to 95% noncondensing
Conductors ~ Wire Size 22-14 gauge (2mm?) stranded*
3/64 inch (1.2mm) insulation maximum
Category 12.3

Screwdriver Blade Width for RTB

1/8 inch (3.2mm) maximum

Agency Certification
(when product or packaging is marked)

:"[I-L: Listed Industrial Control Equipment

- Certified Process Control Equipment
Certified Class I, Division 2, Group A, B, C, D

-q‘_‘E“E:":; Approved Class |, Division 2, Group A, B, C, D

i_': E Marked for all applicable directives

0 Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Referto publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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7-16 Module-Specific Information

1756-1C16 Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Change of State (COS) OFF-ON: Enabled 2-10
ON-OFF: Enabled
Software Configurable Filter Times | OFF-ON: 1ms 3-11
ON-OFF: 1ms
Communications Format Input data 6-6
Wiring example

Use the following example to wire your module.

IN-1 IN-0 —-o o—
NOTES: 1. All terminals with the same IN-3 IN-2
name are connected —0  O—T—
together on the module. For IN-5 IN-4
example, DC COM can be Group 0 Group 0
connected to any terminal _ _ IN-7 IN-6
marked GND-1. Daisy chain
2. Do not physically connect to other «— GND-0 GND-0
more than two wires to a RTBs = —
single RTB terminal. When L o1 N9 IN-8 ——04]/0—0
you daisy chain from a
group to another RTB, IN-11 IN-10
always connect the daisy
chain as shown. Group 1 IN-13 IN-12 Group 1
3. This wiring example shows
a single voltage source. quper —_— IN-15 IN-14
4. If separate power sources wire GND-1 GND-1
are used, do not exceed the — |
specified isolation voltage.
i R
|
DC COM 40179-M
Simplified schematic LED indicator

+5V

IN-0

-6 DCINPUT
GNDO%J\/\/ﬁ/\Nf%—‘ L/’—T @
C - }4 T XZLL‘ @ ST01234567OB

ST89101NR1BUL K

ControlBus Display
Interface

30350-M 20945-M
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Module-Specific Information

1756-1C16 Specifications

Number of Inputs

16 (8 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

100mA @ 5.1V dc & 3mA @ 24V dc
(Total backplane power 0.58W)

Maximum Power Dissipation (Module)

5.2W @ 60°C

Thermal Dissipation

17.73 BTU/hr

On-State Voltage Range

30-55V dc @ 60°C all channels (Linear derating)
30-60V dc @ 55°C all channels (Linear derating)

Nominal Input Voltage

48V dc

On-State Current 2mA @ 30V dc minimum
TmA @ 60V dc maximum

Maximum Off-State Voltage 10V

Maximum Off-State Current 1.5mA

Maximum Input Impedance @ 60V dc 8.57kQ

Input Delay Time
OFFto ON
Hardware delay
ON to OFF
Hardware delay

Programmable filter: Oms, 1ms, or 2ms

1ms maximum plus filter time

Programmable filter: Oms, 1ms, 2ms, 9ms, or 18ms
4ms maximum plus filter time

Diagnostic Functions
Change of state
Time stamp of inputs

Software configurable
+/- 2001s

Cyclic Update Time

User selectable (200us minimum/750ms maximum)

Reverse Polarity Protection

Yes

Maximum Inrush Current

250mA

Isolation Voltage

Group to group 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
User to system 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
Module Keying (Backplane) Software configurable
RTB Screw Torque (NEMA) 7-9 inch-pounds (0.8-1Nm)
RTB Keying User defined mechanical keying

RTB and Housing

20 Position RTB (1756-TBNH or TBSH)!

Environmental Conditions
Operating Temperature
Storage Temperature
Relative Humidity

0to 60°C (32 to 140°F)
-40 to 85°C (-40 to 185°F)
5 to 95% noncondensing

Conductors Wire Size

Category

22-14 gauge (2mm?) stranded®
3/64 inch (1.2mm) insulation maximum
12.3

Screwdriver Blade Width for RTB

5/16 inch (8mm) maximum

Agency Certification
(when product or
packaging is marked)

[ 1 Listed Industrial Control Equipment

- Certified Process Control Equipment
Certified Class I, Division 2, Group A, B, C, D

-q:g"':‘:'} Approved Class |, Division 2, Group A, B, C, D

i_': E Marked for all applicable directives

0 Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Referto publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.

Publication 1756-UM058C-EN-P - March 2001



7-18 Module-Specific Information

1756-1H16l

NOTES: 1. All terminals with the same name
are connected together on the
module. For example, DC(-) can be
connected to either terminal
marked GND-15.

2. Do not physically connect more
than two wires to a single RTB
terminal. When you use the
second GND-15 terminal to daisy
chain to other RTBs, always
connect the daisy chain to the
terminal directly connected to the
supply wire as shown.

3. The jumper bar part number is
97739201. Contact your local
Rockwell Automation sales
representative to order additional
jumper bars, if necessary.

4. If separate power sources are
used, do not exceed the specified
isolation voltage.

Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Change of State (COS) OFF-ON: Enabled 2-10
ON-OFF: Enabled
Software Configurable Filter Times | OFF-ON: 1ms 3-11
ON-OFF: 1ms
Communications Format Input data 6-6

Wiring example

Use the following example to wire your module.

DC-0(-) o—— GND-0
GND-1

GND-2

DC-3(-) o—— GND-3
GND-4

GND-5

GND-6

DC-7(-) o—— GND-7
GND-8

Jumper bar (Cut to length) + GND-9
GND-10
GND-11
GND-12
GND-13
GND-14
GND-15
DC(-) o—= GND-15
Not used

Isolated
wiring

Non-isolated
wiring

Daisy chain to other RTBs

Simplified schematic

5v

IN-0
- 1
GND-0 %
- o T 3 YR +
GND — = .
ControlBus  Display
Interface
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30183-M

N0 —© oO——0 DC-0(+)
IN-1

IN-2

IN-3 —o=To——0 DC-3(+)
IN-4

IN-5

IN-6

IN-7 TG o DC-7(+)
IN-8

IN-9

IN-10 — oo
IN-11

IN-12

IN-13— 0 | o
IN-14

IN-15

Not used

Not used

o DC(+)

40167-M

LED indicator

%) DCINPUT

38

ST01234567 OB
ST89101URBUB K

20945-M



Module-Specific Information

1756-1H161 Specifications

Number of Inputs

16 (Individually isolated)

Module Location

1756 ControlLogix Chassis

Backplane Current

125mA @ 5.1V dc & 3mA @ 24V dc
(Total backplane power 0.71W)

Max. Power Dissipation (Module) 5W @ 60°C
Thermal Dissipation 17.05 BTU/hr
On-State Voltage Range 90-146V dc

Derated as follows

90-146V dc @ 50°C, 12 Channels ON @ same time
90-132V dc @ 55°C, 14 Channels ON @ same time
90-125V dc @ 60°C, 16 Channels ON @ same time
90-146V dc @ 30°C, 16 Channels ON @ same time

Nominal Input Voltage

125V dc

On-State Current 1mA @ 90V dc minimum
3mA @ 146V dc maximum

Maximum Off-State Voltage 20V dc

Maximum Off-State Current 0.8mA

Maximum Input Impedance @ 146V dc 48.67kQ

Input Delay Time
OFFto ON
Hardware delay
ON to OFF
Hardware delay

Programmable filter: Oms, 1ms or 2ms

2ms maximum plus filter time

Programmable filter: Oms, 1ms, 2ms, 9ms or 18ms
6ms maximum plus filter time

Diagnostic Functions
Change of state
Time stamp of inputs

Software configurable
+/- 200ps

Maximum Inrush Current

250mA

Cyclic Update Time

User selectable (200us minimum/750ms maximum)

Reverse Polarity Protection

Yes

Isolation Voltage
Channel to channel
User to system

100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
100% tested at 2546V dc for 1s (250V ac max. continuous voltage)

RTB Screw Torgue (Cage clamp)

4.4 inch-pounds (0.4Nm) maximum

Module Keying (Backplane)

Software configurable

RTB Keying

User defined mechanical keying

RTB and Housing

36 Position RTB (1756-TBCH or TBS6H)*

Environmental Conditions
Operating Temperature
Storage Temperature
Relative Humidity

0to 60°C (32 to 140°F)
-40 to 85°C (-40 to 185°F)
5 to 95% noncondensing

Conductors Wire Size

22-14 gauge (2mm?) stranded®
3/64 inch (1.2mm) insulation maximum

Category 123
Screwdriver Blade Width for RTB 1/8 inch (3.2mm) maximum
Agency Certification (j"  Listed Industrial Control Equipment

(when product or
packaging is marked)

Certified Process Control Equipment
Certified Class |, Division 2, Group A, B, C, D

-::_:“E: Approved Class |, Division 2, Group A, B, C, D
{: E Marked for all applicable directives

Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Refer to publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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7-20 Module-Specific Information

1756-1M16l Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Change of State (COS) OFF-ON: Enabled 2-10
ON-OFF: Enabled
Software Configurable Filter Times | OFF-ON: 1ms 3-11
ON-OFF: 1ms
Communications Format Input data 6-6
Wiring example

Use the following example to wire your module.

NOTES: 1. All terminals with the same L2-0 o—— L2-0 IN-0O ——o o——o0L1-0
name are connected together Isolated L2-1 IN-1
on the module. For example, winng o0 o 12-2 N2 — oo oll1-2
L2 can be connected to any L2-3 IN-3
terminal marked L2-15. L2-4 o—— L2-4 N4 —— | o—olL1-4
2. Do not physically connect L2-5 IN-5
more than two wires to a L2-6 IN-6
single RTB terminal. When L2-7 IN-7
you use the second L2-15 Jumper bar (Cut to length) [ 2-8 IN-8
terminal to daisy chain to ¢ L2-9 IN-9 _
other RTBs, always connect L2-10 IN-10 O
the daisy chain as shown. ] L2-11 IN-11
. Non-isolated L2-12 IN-12
3. The jumper bar part number wirin 12-13 IN-13
is 97739201. Contact your g L2-14 IN-14
local Rockwell Automation L2: 15 IN: 15 o<
sales representative to order
e . L2 o——— 12-15 Not used
additional jumper bars,
if necessary. Not used Not used 4
4. If separate power sources are ‘ L1
used, do not exceed the ) )
specified isolation voltage. Daisy chain to other RTBs
40168-M
Simplified schematic LED indicator
+5V
IN-0 o -4 ACINPUT
T T 1 j 3
12-0 = H
ST012345670
ST89NURBHKIL K B
GND — = 8
Control Bus Display
Interface
30338-M 20941-M
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Module-Specific Information
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1756-IM161 Specifications

Number of Inputs

16 (Individually isolated)

Module Location

1756 ControlLogix Chassis

Backplane Current

100mA @ 5.1V dc & 3mA @ 24V dc
(Total backplane power 0.58W)

Maximum Power Dissipation (Module)

5.8W @ 60°C

Thermal Dissipation

19.78 BTU/hr

On-State Voltage Range

159-265V ac, 47-63Hz @ 30°C All Channels ON
159-265V ac, 47-63Hz @ 40°C 8 Points ON

159-253V ac, 47-63Hz @ 45°C All Channels ON
159-242V ac, 47-63Hz @ 60°C All Channels ON

Nominal Input Voltage

240V ac

On-State Current

5mA @ 159V ac, 60Hz minimum
13mA @ 265V ac, 60Hz maximum

Maximum Off-State Voltage 40V ac
Maximum Off-State Current 2.5mA
Maximum Input Impedance @ 265V ac 20.38kQ @ 60Hz

Input Delay Time
OFFto ON
Hardware delay
ON to OFF
Hardware delay

Programmable filter: 1ms or 2ms
10ms maximum plus filter time
Programmable filter: 9ms or 18ms
8ms maximum and filter time

Diagnostic Functions
Change of state
Time stamp of inputs

Software configurable
+/- 200ps

Maximum Inrush Current

250mA

Cyclic Update Time

User selectable (200us minimum/750ms maximum)

Isolation Voltage
Channel to channel
User to system

100% tested at 2546V dc for 1s (265V ac max. continuous voltage)
100% tested at 2546V dc for 1s (265V ac max. continuous voltage)

Module Keying (Backplane) Software configurable
RTB Screw Torgue (Cage clamp) 4.4 inch-pounds (0.4Nm) maximum
RTB Keying User defined mechanical keying

RTB and Housing

36 Position RTB (1756-TBCH or TBS6H)!

Environmental Conditions

Operating Temperature 0to 60°C (32 to 140°F)

Storage Temperature -40 to 85°C (-40 to 185°F)

Relative Humidity 5 to 95% noncondensing
Conductors  Wire Size 22-14 gauge (2mm?) stranded*

3/64 inch (1.2mm) insulation maximum
Category 123

Screwdriver Blade Width for RTB 1/8 inch (3.2mm) maximum
Agency Certification

(when product or
packaging is marked)

|"!,-I-L: Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class |, Division 2, Group A, B, C, D

-::_:“E:r Approved Class |, Division 2, Group A, B, C, D

c E Marked for all applicable directives

o Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Referto publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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7-22 Module-Specific Information

1756-IN16 Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Change of State (COS) OFF-ON: Enabled 2-10
ON-OFF: Enabled
Software Configurable Filter Times | OFF-ON: 1ms 3-11
ON-OFF: 1ms
Communications Format Input data 6-6
Wiring example

Use the following example to wire your module.

NOTES: 1. All terminals with the same ® o_l_o—— IN-1 W@ @ IN-0 ] —I—
name are connected together ! = |
on the module. For example, L1 IN-3 ‘ t@ ‘ t@ IN-2 04]/
L2 can be connected to any @
terminal marked L2-0. IN-5 IN-4
; L2 Group 0 E@E@ Group 0
2. Do not physically connect 8 I
more than two wires to a IN-7 ‘H@ ‘ t@ IN-6
single RTB terminal. When Ho—
you daisy chain from a group L2-0 ‘ u@ ‘ t@ L2-0
to another RTB, always — i7 iy — T
connect the daisy chain IN-9 1@ 1@ IN-8 o=
as shown.
IN-11 IN-10
3. This wiring example shows a Jumper ——» a% E% . )
single voltage source. wire Group 1 IN-13 IN-12 roup
4. If separate power sources I N
are used, do not exceed the IN-15 ‘ t@ ‘ t@ IN-14
specified isolation voltage. L L
Daisy chain — L2-1 H@ ‘ ﬂ@ L2-1
to other L _
RTBs £
40180-M
Simplified schematic LED indicator
IN-0 +5V
W -4 ACINPUT
L2-0 e
c - 1 =R .
ST01234567 0
ST 89101U12131K15 K B
GND ) Control Bus  Display ®
Interface
30339-M 20941-M
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1756-IN16 Specifications

Number of Inputs

16 (8 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

100mA @ 5.1V dc & 2mA @ 24V dc
(Total backplane power 0.56W)

Maximum Power Dissipation (Module) 5.1W @ 60°C
Thermal Dissipation 17.39 BTU/hr
On-State Voltage Range 10-30V ac, 47-63Hz
Nominal Input Voltage 24V ac

On-State Current

5mA @ 10V ac, 60Hz minimum
1.2mA @ 30V ac, 60Hz maximum

Maximum Off-State Voltage 5V

Maximum Off-State Current 2.75mA

Maximum Input 2.5kQ @ 60Hz

Impedance @ 30V ac

Input Delay Time
Off to on Programmable filter: Oms, 1ms or 2ms
Hardware delay 10ms maximum plus filter time
On to off Programmable filter: 9ms or 18ms

Hardware delay

10ms maximum plus filter time

Diagnostic Functions
Change of state
Time stamp of inputs

Software configurable
+/- 2001s

Max. Inrush Current

250mA

Cyclic Update Time

User Selectable (200us minimum/750ms maximum)

Isolation Voltage

Group to group 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
User to system 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
Module Keying (Backplane) Software configurable
RTB Screw Torque (NEMA) 7-9 inch-pounds (0.8—1Nm)
RTB Keying User defined mechanical keying

RTB and Housing

20 Position RTB (1756-TBNH or TBSH)*

Environmental Conditions

Operating Temperature 0to 60°C (32 to 140°F)

Storage Temperature -40 to 85°C (-40 to 185°F)

Relative Humidity 5 to 95% noncondensing
Conductors ~ Wire Size 22-14 gauge (2mm?) stranded*

3/64 inch (1.2mm) insulation maximum
Category 12.3

Screwdriver Blade Width for RTB 5/16 inch (8mm) maximum
Agency Certification AT ' .
(when product o ."!]_1_\: Listed Industrial Control Equipment
packaging Certified Process Control Equipment
is marked) Certified Class I, Division 2, Group A, B, C, D

-q‘_‘E“E:":; Approved Class |, Division 2, Group A, B, C, D

i_': E Marked for all applicable directives

o Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Referto publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.

Publication 1756-UM058C-EN-P - March 2001



7-24  Module-Specific Information

1756-1V16 Configurable Features
The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:
Feature Default value Page of description
Change of State (COS) OFF-ON: Enabled 2-10
ON-OFF: Enabled
Software Configurable Filter Times | OFF-ON: 1ms 3-11
ON-OFF: 1ms
Communications Format Input data 6-6
Wiring example
Use the following example to wire your module.
IN-1 D IED]| N0 ——o o
IN-3 @ @ IN-2
NOTES: 1. All terminals with the same name Group 0 Group 0
are connected together on the IN-5 @ @ IN-4
module. For example, DC (+) can Dai 8
be connected to either terminal alsy IN-7 @ @ IN-6
chain to
marked DC-1+. other RTBS ——
2. Do not physically connect more than __DC'O ¥ “ f@ “ n@ DC-0 +_
two wires to a single RTB terminal. N o ] A
When you daisy chain from a group IN-9 “ lt@ “ 1t@ IN-8 b
to another RTB, always connect the IN-11 IN-10
daisy chain as shown. JWL::T;per “ lt@ “ E@
3. This wiring example shows a single Group 1 IN-13 ‘ t@ ‘ H@ IN-12 Group 1
voltage source. (1 (17
4. If separate power sources are IN-15 ‘ t@ ‘ H@ IN-14
used, do not exceed the specified B
isolation voltage. DC-1+ I!% I!% DC-1+
£
+ | | - DCCOM 42552
[ |

DC-0+

Simplified schematic
5V

D
IN-0
>

T i B

P

ControlBus
Interface
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1756-1V16 Specifications

Number of Inputs

16 (8 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

110mA @ 5.1V dc & 2mA @ 24V dc
(Total backplane power 0.61W)

Maximum Power Dissipation (Module) 5.41W @ 60°C

Thermal Dissipation 18.47 BTU/hr

On-State Voltage Range 10-30V dc

Nominal Input Voltage 24V dc

On-State Current 2.0mA @ 10V dc minimum
10mA @ 30V dc maximum

Maximum Off-State Voltage 5V

Maximum Off-State Current 1.5mA

Maximum Input Impedance 3.2kQ

@ 30V dc

Input Delay Time
OFFto ON
Hardware delay
ON to OFF
Hardware delay

Programmable filter: Oms, 1ms or 2ms

1ms maximum plus filter time

Programmable filter: Oms, 1ms, 2ms, 9ms or 18ms
2ms maximum plus filter time

Diagnostic Functions
Change of State
Timestamp of Inputs

Software configurable
+/- 200ps

Maximum Inrush Current

250mA

Cyclic Update Time

User selectable (100ps minimum/750ms maximum)

Reverse Polarity Protection

Yes

Isolation Voltage
Group to group
User to system

100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
100% tested at 2546V dc for 1s (250V ac max. continuous voltage)

RTB Screw Torque (NEMA clamp)

7-9 inch-pounds (0.8-1Nm)

Module Keying (Backplane) Software configurable
RTB Keying User defined mechanical keying
Field Wiring Arm 20 Position RTB (1756-TBNH or TBSH)

Environmental Conditions
Operating Temperature
Storage Temperature
Relative Humidity

0to 60°C (32 to 140°F)
-40 to 85°C (-40 to 185°F)
5 to 95% noncondensing

Conductors Wire Size

Category

22-14 gauge (2mm?) stranded?
3/64 inch (1.2mm) insulation maximum
12.3

Screwdriver Blade Width for RTB

5/16 inch (8mm) maximum

Agency Certification
(when product is marked)

:"[|-|'_ | Listed Industrial Control Equipment

- Certified Process Control Equipment
Certified Class I, Division 2, Group A, B, C, D

-q‘_‘E“E:":; Approved Class |, Division 2, Group A, B, C, D

q',: E Marked for all applicable directives

o Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Referto publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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1756-1V32 Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Change of State (COS) OFF-ON: Enabled 2-10
ON-OFF: Enabled
Software Configurable Filter Times | OFF-ON: 1ms 3-11
ON-OFF: 1ms
Communications Format Input data 6-6
Wiring example

Use the following example to wire your module.

— IN-1 IN-O — |
IN-3 IN-2 O O
IN-5 IN-4
IN-7 IN-6
Group 0 IN-9 IN-8 Group 0
NOTES: 1. All terminals with the same IN-11 IN-10
name are connected IN-13 IN-12
together on the module. For Daisy chain to IN-15 IN-14
example, DC COM can be otherRTBs | DC-1(+) DC-1(+)
connected to either terminal — IN-17 IN-16 —
marked GND-1. IN-19 IN-18 __OA/O_.
2. Do not physically connect IN-21 IN-20
more than two vyires toa Jumper —— IN-23 BEDT] | IN-22
single RTB terminal. When wire Group 1 IN-25 El]l IN-24 Group 1
you daisy chain to other IN-27 eI | IN-26
RTBs, always connect the IN-29 [;'T IN-28
daisy chain as shown. IN-31 33 ﬁ IN-30
3. This wiring example shows DC-1(+) [;,T DC-1(+)
a single voltage source. — — _
4. If separate power sources ‘ ‘
are used, do not exceed the
specified isolation voltage. + | | —
| DC COM
42573
Simplified schematic LED indicator
5V
DC-0+ - DCINPUT
sT01234567 O
111111
ST89 012345 EB
11112222
?‘_H*? ST67890123 8
T 22222233
— - ) ST45678901
ControlBus Display
Interface 42842-M 30082-M

Publication 1756-UM058C-EN-P - March 2001



Module-Specific Information

7-27

1756-1V32 Specifications

Number of Inputs

32 (16 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

120mA @ 5.1V dc & 2mA @ 24V dc
(Total backplane power 0.66W)

Maximum Power Dissipation (Module) 4.1W @ 60°C
Thermal Dissipation 14 BTU/hr @ 60°C
On-State Voltage Range 10-30V dc
Nominal Input Voltage 24V dc
ON-State Current

@ 10V dc 2mA

@ 30vdc 3.5mA
Maximum Off-State Voltage 5Vdc
Maximum Off-State Current 1.5mA
Maximum Input Impedance @ 30V dc 8.6kQ

Input Delay Time
OFFto ON
Hardware delay
ON to OFF
Hardware delay

Programmable filter: Oms, 1ms or 2ms

1ms maximum plus filter time

Programmable filter: Oms, 1ms, 2ms, 9ms or 18ms
2ms maximum plus filter time

Diagnostic Functions
Change of state
Timestamp on inputs

Software configurable
+/- 2001s

Short/Inrush Current

250mA peak (decaying to <37% in 22ms, without activation)

Cyclic Update Time

User selectable (100ps minimum/750ms maximum)

Reverse Polarity Protection

Yes

Isolation Voltage
Group to group

User to system

100% tested at 2546V dc for 1s
(250V ac max. continuous voltage between groups)
100% tested at 2546V dc for 1s

RTB Screw Torque (Cage clamp)

4.4 inch-pounds (0.4Nm) maximum

Module Keying (Backplane) Software configurable
RTB Keying User-defined mechanical keying
Field Wiring Arm and Housing 36 Position RTB (1756-TBCH or TBS6H)*

Environmental Conditions

Operating Temperature 0to 60°C (32 to 140°F)
Storage Temperature -40 to 85°C (-40 to 185°F)
Relative Humidity 5 to 95% noncondensing
Conductors  Wire Size 22-14 gauge (2mm?) stranded®
3/64 inch (1.2mm) insulation maximum
Category 123

Screwdriver Blade Width for RTB

1/8 inch (3.2mm) maximum

Agency Certification
(when product or packaging is marked)

@ Listed Industrial Control Equipment

@ Certified Process Control Equipment
Certified Class I, Division 2, Group A, B, C, D

@ Approved Class |, Division 2, Group A, B, C, D
( € Marked for all applicable directives

0 Marked for all applicable acts
N223

level installation manual.

Maximum wire size will require extended housing - 1756-TBE.
Use this conductor category information for planning conductor routing as described in the system

Refer to publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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Module-Specific Information

1756-0A16

NOTES: 1. Do not physically connect

more than two wires to a
single RTB terminal.
When you daisy chain
from a group to other
RTBs, always connect the
daisy chain as shown.

2. This wiring example
shows a single voltage
source.

3. If separate power
sources are used, do not
exceed the specified
isolation voltage.

Simplified schematic

Control Bus +5V
Interface

|

Lot

Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

(Fused per group)

~—Display

Control Bus Interface

Feature Default value Page of description
Communications Format CST timestamped fuse 6-6
data - output data
Program Mode Off 6-11
Communications Failure in Disabled 6-11
Program Mode
Fault Mode Off 6-11
Wiring example
se the following example to wire your module.
Use the following le t y dul
0UT-1 @ @ 0UT-0 /\,
ouT-3 @ @ ouT-2
Group 0 OUT-5 i ouT-4 Group 0
[EllE
OUT-7 OUT-6
Daisy chain m@ g@
toothel «————— 1L |10 20 —— 4§
OUT-9 OUT-8
D
oUT-11 OUT-lo__/\/_,
G 1 “ f “ E Group 1
roup : :
0UT-13 ‘\ E@ ‘\ E@ ouT-12
Jumper —»
wire OUT-15 “ E@ “ qg@% OUT-14
na || [1B]1) | e
S ‘ p—
£ L2
j E N
L1 |
40175-M
L1-0 Surge Current Chart LED indicator
|
(> ACOUTPUT
Surge Per group ST01234567 3
20A FUSE I 0 B
= Per group ST89NPIBUB
£ S 5 FUSE 6
S 2A T
OUT-0 05A ¢ "
—C_ D 0
30341-M Time 43ms 40853-M 40458-M
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1756-0A16 Specifications

Number of Outputs

16 (8 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

400mA @ 5.1V dc & 2mA @ 24V dc
(Total backplane power 2.1W)

Max. Power Dissipation (Module)

6.5W @ 60°C

Thermal Dissipation

22.17 BTU/hr

Output Voltage Range

74-265V ac, 47-63Hz

Output Current Rating
Per Point 0.5A maximum @ 60°C
Per Group 2A maximum @ 60°C
Per Module 4A maximum @ 60°C
Surge Current
Per Point 5A for 43ms each, repeatable every 2s @ 60°C
Per Group 15A for 43ms each, repeatable every 2s @ 60°C
Minimum Load Current 10mA per point
Maximum On-State Voltage Drop 1.5V @ 0.5A
5.7V @ load current < 50mA
Max. Off-State Leakage Current 3mA per point

Commutating Voltage

4V/ys for loads>50mA
0.2V/ps for loads<50mA?

Output Delay Time
OFF to ON 9.3ms @ 60Hz: 11ms @ 50Hz
ON to OFF 9.3ms @ 60Hz; 11ms @ 50H:z
Diagnostic Functions
Fuse Blown 1 Fuse and indicator/group
Time stamp of diagnostics +/-1ms
Scheduled Outputs Synchronization within 16.7s maximum, reference to the CST

Configurable Fault States per Point

Hold Last State, ON or OFF (OFF is the default)

Configurable States in Program Mode per Point

Hold Last State, ON or OFF (OFF is the default)

Maximum Inhibit Voltage

Zero crossing 60V peak

Fusing

Mechanically fused/group
3.15A @ 250V ac slow blow
1500A interruption current
Littelfuse p/n H2153.15

Isolation Voltage

Group to group 100% tested at 2546V dc for 1s (265V ac max. continuous voltage)
User to system 100% tested at 2546V dc for 1s (265V ac max. continuous voltage)
RTB Screw Torque (NEMA) 7-9 inch-pounds (0.8-1Nm)
Module Keying (Backplane) Software configurable
RTB Keying User defined mechanical keying
Field Wiring Arm and Housing 20 Position RTB (1756-TBNH or TBSH)?

Environmental Conditions

Operating Temperature 0o 60°C (32 to 140°F)

Storage Temperature -40 to 85°C (-40 to 185°F)

Relative Humidity 5 t0 95% noncondensing
Conductors Wire Size 22-14-gauge (2mm?) stranded 2

3/64 inch (1.2mm) insulation maximum
Category 13.4

Screwdriver Blade Width for RTB 5/16 inch (8mm) maximum
ﬁﬁ:ﬁ%%edrﬂgcgrﬂggckaging (R Listed Industrial Control Equipment
is marked) Certified Process Control Equipment

Certified Class I, Division 2, Group A, B, C, D
-q:g"':‘:'} Approved Class I, Division 2, Group A, B, C, D
c E Marked for all applicable directives

Marked for all applicable acts
N223

The commutating dv/dt of the output voltage (OUTPUT to L2) should not exceed 0.2V/ps for loads under 50mA. The commutating dv/dt rating of the

module for loads 50-500mA (OUTPUT TO L2) is 4V/ps maximum. If the commutating dv/dt rating of the TRIAC is exceeded, the TRIAC could latch on. If
the commutating dv/dt rating is exceeded in the 10-50mA range, a resistor may be added across the output and L2. The purpose of this resistor is to
increase the total output current to 50mA (I=V/R). At 50mA and above, the module has a higher commutating dv/dt rating. When adding a resistor for
mthe output to L2, be sure it is rated for the power that it will dissipate (P=(V**2)/R). If the commutating dv/dt rating is exceeded in the 50-500mA
range, the L1 AC waveform could be at fault. Be sure the waveform is a good sinusoid, void if any anomalies such as distorted or flattened sections.

w ™~

level installation manual.

~

Maximum wire size will require extended housing - 1756-TBE.
Use this conductor category information for planning conductor routing as described in the system

Refer to publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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1756-0A16l

Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Communications Format Output data 6-6
Program Mode Off 6-11
Communications Failure in Disabled 6-11
Program Mode
Fault Mode Off 6-11
Wiring example

Use the following example to wire your module.

Isolated wiring

o 110 o—— 10| @) out-0—/,——o0 120
NOTES: 1. All terminals with the same 1-1] 1] oUT-1
name are connected together 112 O L1-2 OUT-2 / 5 12-2
on the module. For example, L1 11-3 OUT-3
b o o ours o 124
nal ma ' L1-5 OUT-5
2. Do not physically connect more L1-6 OUT-6
than two wires toa single RTB L1-7 OUT-7
terminal. When you use the b enathy L1-8 OUT-8
second L1-15 terminal to daisy Jumper bar (Cut to length) 11-9 OUT-9
chain to other RTBs, always ) /
connect the daisy chain ’ . L1-10 OUT-10 / °
as shown Non-isolated L1-11] | 1D OUT-11
N wiring L1-12| [[D] ouT-12 —A—e
3. The jumper bar part number L1-13| ([ oUT-13 —4——»
oca Rocwell Autonaton 14| [ or14 4
sales representative to order - L1-15| [1ED)] OUT-15 I
additional jumper bars, L1 L1-15 Not used &
if necessary. Not used Not used B
4. If separate power sources are
used, do not exceed the 4
specified isolation voltage. Daisy chain to D D
other RTBs 30244
Simplified schematic Surge Current Chart LED indicator
+5V L1-0  20A (3> ACOUTPUT
3
T £ ST01234567oB
ﬁ‘ E sTeonunBUs K
o ‘ ouT-0  2A T+ _Qo_nt_?n_ug) 1@ 0 8
L Continuous @ 60°C
Control Bus Interface
Display 0 ' 43ms
41161-M Time 40847-M 40459-M
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1756-0A16I Specifications

Number of Outputs

16 (individually isolated)

Module Location

1756 ControlLogix Chassis

Backplane Current

300mA @ 5.1V dc & 2.5mA @ 24V dc
(Total backplane power 1.60W)

Max. Power Dissipation (Module)

5.5W @ 60°C

Thermal Dissipation

18.76 BTU/hr

Output Voltage Range

74-265V ac, 47-63Hz

Output Current Rating
Per Point
Per Module

2A max. @ 30°C & 1A max. @ 60°C (Linear derating)
5A max. @ 30°C & 4A max. @ 60°C (Linear derating)

Surge Current per Point

20A for 43ms each, repeatable every 2s @ 60°C

Minimum Load Current 10mA per point
Maximum On-State Voltage Drop 1.5V peak @ 2A & 6V peak @ load current<50mA
Maximum Off-State Leakage Current 3mA per point

Commutating Voltage

4V/ys for loads>50mA
0.2V/ps for loads<50mA?

Output Delay Time
OFF to ON 9.3ms @ 60Hz; 11ms @ 50Hz
ON to OFF 9.3ms @ 60Hz; 11ms @ 50H:z
Scheduled Outputs Synchronization within 16.7 seconds maximum, reference to the CST

Configurable Fault States/ Point

Hold Last State, ON or OFF (OFF is the default)

Configurable States in Program Mode per Point

Hold Last State, ON or OFF (OFF is the default)

Maximum Inhibit Voltage

Zero crossing 60V peak

Fusing

Not protected - Fused IFM is recommended to protect outputs
(See publication 1492-2.12)

Isolation Voltage
Channel to channel
User side to system side

100% tested at 2546V dc for 1 second (250V ac maximum continuous voltage)
100% tested at 2546V dc for 1 second (250V ac maximum continuous voltage)

RTB Screw Torque (Cage clamp)

4.4 inch-pounds (0.4Nm) maximum

Module Keying (Backplane) Software configurable
RTB Keying User defined mechanical keying
Field Wiring Arm and Housing 36 Position RTB (1756-TBCH or TBS6H)?

Environmental Conditions

Operating Temperature 0o 60°C (32 to 140°F)

Storage Temperature -40 to 85°C (-40 to 185°F)

Relative Humidity 5 t0 95% noncondensing
Conductors Wire Size 22-14-gauge (2mm?) stranded?

3/64 inch (1.2mm) insulation maximum
Category 134

Screwdriver Blade Width for RTB 1/8 inch (3.2mm) maximum
Agency Certification

(when product or packaging is marked)

LN Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class I, Division 2, Group A, B, C, D

-::_:“E: Approved Class |, Division 2, Group A, B, C, D
c E Marked for all applicable directives

0 Marked for all applicable acts
N223

The commutating dv/dt of the output voltage (OUTPUT to L2) should not exceed 0.2V/ps for loads under 50mA. The commutating dv/dt rating of the

module for loads 50-500mA (OUTPUT TO L2) is 4V/ps maximum. If the commutating dv/dt rating of the TRIAC is exceeded, the TRIAC could latch on. If
the commutating dv/dt rating is exceeded in the 10-50mA range, a resistor may be added across the output and L2. The purpose of this resistor is to
increase the total output current to 50mA (I=V/R). At 50mA and above, the module has a higher commutating dv/dt rating. When adding a resistor for
mthe output to L2, be sure it is rated for the power that it will dissipate (P=(V**2)/R). If the commutating dv/dt rating is exceeded in the 50-500mA
range, the L1 AC waveform could be at fault. Be sure the waveform is a good sinusoid, void if any anomalies such as distorted or flattened sections.

~ oW N

Maximum wire size will require extended housing - 1756-TBE.
Use this conductor category information for planning conductor routing as described in the system level installation manual.
Refer to publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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1756-0A8 Configurable features
The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:
Feature Default value Page of description
Communications Format Output data 6-6
Program Mode off 6-11
Communications Failure in Disabled 6-11
Program Mode
Fault Mode off 6-11
Wiring example
Use the following example to wire your module.
L1-0 OUT-0 /\,
NOTES: 1. Allterminals with the same L1-0 OUT-1
name are connected
together on the module. For Group 0 11-0 OUT-2 /\/
example, L1 can be
connected to any terminal ' _ 11-0 OUT-3 /\/
marked L1-0. Daisy chain
2. Do not physically connect toother «——— |1 Notused | Group0
more than two wires to a RTBs [ —
single RTB terminal. When L1-1 ouT-4 /\,
you daisy chain from a
group to another RTB, L1-1 ouT-5 /\,
always connect the daisy Group 1
chain as shown. Jumper —» L1-1 ouT-6 /\,
3. This wiring example shows wire
a single voltage source. L1-1 OUT-7 /\’
4. If separate power sources L1-1 Notused | ©roupl
are used, do not exceed the — —
specified isolation voltage. L2
] [] @
40178-M
Simplified schematic Surge Current Chart LED indicator
+5V L1-0 s
20A urge
; (3> ACOUTPUT
T | = 8
[E | ;ﬂ L ST01234567OB
IR o0 © K
Control Bus Interface 2A + @
Display . .
0 I ) 43Ims
41161-M Time 40852-M 20978-M
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1756-0A8 Specifications

Number of Outputs

8 (4 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

200mA @ 5.1V dc & 2mA @ 24V dc
(Total backplane power 1.07W)

Maximum Power Dissipation

5.1W @ 60°C

Thermal Dissipation

17.39 BTU/hr

Output Voltage Range

74-265V ac, 47-63Hz

Output Current Rating
Per Point
Per Module

2A max. @ 60°C (Linear derating)
5A max. @ 30°C & 4A max. @ 60°C (Linear derating)

Surge Current per Point

20A for 43ms each, repeatable every 2s @ 60°C

Minimum Load Current 10mA per point
Maximum On-State Voltage Drop 1.5V peak @ 2A & 6V peak @ current<50mA
Max. Off-State Leakage Current 3mA per point

Commutating Voltage

4V/ys for loads>50mA
0.2V/ps for loads<50mA?

Output Delay Time
OFF to ON 9.3ms @ 60Hz; 11ms @ 50Hz
ON to OFF 9.3ms @ 60Hz; 11ms @ 50H:z
Scheduled Outputs Synchronization within 16.7 seconds maximum, reference to the CST

Configurable Fault States/Point

Hold Last State, ON or OFF (OFF is the default)

Configurable States in Program Mode per Point

Hold Last State, ON or OFF (OFF is the default)

Maximum Inhibit Voltage

Zero crossing 60V peak

Fusing

Not protected - Fused IFM is recommended to protect outputs
(See publication 1492-2.12)

Isolation Voltage

Group to group 100% tested at 2546V dc for 1s (265V ac max. continuous voltage)
User to system 100% tested at 2546V dc for 1s (265V ac max. continuous voltage)
RTB Screw Torque (NEMA) 7-9 inch-pounds (0.8-1Nm)
Module Keying (Backplane) Software configurable
RTB Keying User defined mechanical keying
Field Wiring Arm and Housing 20 Position RTB (1756-TBNH or TBSH)?

Environmental Conditions

Operating Temperature 0o 60°C (32 to 140°F)

Storage Temperature -40 to 85°C (-40 to 185°F)

Relative Humidity 5 t0 95% noncondensing
Conductors Wire Size 22-14-gauge (2mm?) stranded 2

3/64 inch (1.2mm) insulation maximum
Category 13.4

Screwdriver Blade Width for RTB 5/16 inch (8mm) maximum
Agency Certification

(when product or
packaging is marked)

LN Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class I, Division 2, Group A, B, C, D

-q:g"':‘:'} Approved Class I, Division 2, Group A, B, C, D
c E Marked for all applicable directives

9 Marked for all applicable acts
N223

The commutating dv/dt of the output voltage (OUTPUT to L2) should not exceed 0.2V/ps for loads under 50mA. The commutating dv/dt rating of the

module for loads 50-500mA (OUTPUT TO L2) is 4V/ps maximum. If the commutating dv/dt rating of the TRIAC is exceeded, the TRIAC could latch on. If
the commutating dv/dt rating is exceeded in the 10-50mA range, a resistor may be added across the output and L2. The purpose of this resistor is to
increase the total output current to 50mA (I=V/R). At 50mA and above, the module has a higher commutating dv/dt rating. When adding a resistor for

mthe output to L2, be sure it is rated for the power that it will dissipate (P=(V**2)/R). If the commutating dv/dt rating is exceeded in the 50-500mA

range, the L1 AC waveform could be at fault. Be sure the waveform is a good.

w N

level installation manual.

~

Maximum wire size will require extended housing - 1756-TBE.
Use this conductor category information for planning conductor routing as described in the system

Refer to publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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1756-0A8D

Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Diagnostic Latch of Information Enabled 4-11
No Load Detection Enabled 4-21
Field Side Output Verification Enabled 4-22
Pulse Test Performed at user’s request 4-22
Field Power Loss Detection Enabled 4-24
Communications Format CST timestamped fuse 6-6
data - output data
Program Mode off 6-11
Communications Failure in Program Mode Disabled 6-11
Fault Mode off 6-11
Wiring example
Use the following example to wire your module.
Daisy 1
Not used N
chain to — @ @ L2-0
other RTBS <———— 1.0 ouT-0 /\l
(SBLSH]
NOTES: 1. All terminals with the same Group0 |  L1-0 ‘ ﬁ@ ‘ t@ OUT-1 | Group0
name are connected g
together on the module. For L1-0 @ @ ouT-2 '\/
example, L1 can be P
connected to any terminal L1-0 @ @ OUT-3
marked L1-0. . t i S
2. Do not physically connect L1-1 “ ﬁ@ “ f @ OUT-4 /\'
more than two wires to a
L1-1 OUT-5
single RTB terminal. When W@ ‘ E@:)
you daisy chain from a L1-1 OUT-6 /\,
group to another RTB, Jumper — 1@ 1@
always connect the daisy wire Group 1 11 @ @ OUT-7 Group 1
chain as shown. g 19
3. This wiring example shows L1-1 @ L2-1
a single voltage source. L2
4. If separate power sources £
are L{sgd, Fjo not exceed the i~
specified isolation voltage. ] E
L1
40185-M
Simplified schematic Surge Current Chart LED indicator
Diagnostic Control Block with .
(|)pto & Transformer Isolation u gp | Suree @30°C (3> ACOUTPUT
ControlBus VAC
Interface vSh ﬁ = 5a Surge @ 60°C 3
ort 4‘ 3] ST01234567
- 5 Continuous @ 30°C OB
~—Verify/N ouT © 1Al o AT 01234567 K
‘ o Load o 500mA L ‘ Continuous @ 60°C
r 0 } }
Display Loss of Field Power /d—o Time 43ms DIAGNOSTIC
41118-M 40848-M 20935-M
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1756-OA8D Specifications

Number of Outputs

8 (4 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

175mA @ 5.1V dc & 250mA @ 24V dc
(Total backplane power 6.89W)

Maximum Power Dissipation (Module)

5.3W @ 60°C

Thermal Dissipation

18 BTU/hr

Output Voltage Range

74-132V ac, 47-63Hz

Output Current Rating
Per Point
Per Module

1A max @ 30°C & 0.5A max. @ 60°C (Linear derating)
8A max @ 30°C & 4A max. @ 60°C (Linear derating)

Surge Current per Point

8A for 43ms each, repeatable every 2s @ 30°C
5A for 43ms each, repeatable every 1s @ 60°C

Minimum Load Current 10mA per point
Maximum On-State Voltage Drop 2.5V peak @ 0.5A & 3V peak @ 1A
Maximum Off-State Leakage Current 3mA per point
Output Delay Time
OFF to ON 9.3ms @ 60Hz: 11ms @ 50Hz
ON to OFF 9.3ms @ 60Hz; 11ms @ 50Hz
Scheduled Outputs Synchronization within 16.7s maximum, reference to the CST

Configurable Fault States/Point

Hold Last State, ON or OFF (OFF is the default)

Configurable States in Program Mode per Point

Hold Last State, ON or OFF (OFF is the default)

Diagnostic Functions
Short Trip
NoLload
Output Verification
Pulse Test

Field Power Loss (Zero Cross)
Time stamp of diagnostics

12A for 500us minimum
Off state detection only
On state detection only

User selectable maximum width & user selectable maximum time delay from

Z€r0 Cross
Detects at 25V peak minimum (Firmware phase locked loop)
+/-1ms

Maximum Inhibit Voltage

Zero crossing 25V peak

Fusing Electronically fused per point

Isolation Voltage
Group to group 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
User to system 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)

Module Keying (Backplane) Software configurable

RTB Screw Torque (NEMA) 7-9 inch-pounds (0.8-1Nm)

RTB Keying User defined mechanical keying

RTB and Housing 20 Position RTB (1756-TBNH or TBSH)

Environmental Conditions

Operating Temperature 0to 60°C (32 to 140°F)

Storage Temperature -40 to 85°C (-40 to 185°F)

Relative Humidity 5 to 95% noncondensing
Conductors Wire Size 22-14-gauge (2mm?) stranded®

3/64 inch (1.2mm) insulation maximum
Category 123

Screwdriver Width for RTB 5/16 inch (8mm) maximum
Agency Certification

(when product or packaging is marked)

[ 1" Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class I, Division 2, Group A, B, C, D

-::_:“E: Approved Class |, Division 2, Group A, B, C, D
i_': E Marked for all applicable directives

o Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Refer to publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines'.
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1756-OA8E Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Field Power Loss Detection Enabled 3-17
Diagnostic Latch of Information Enabled 3-17
Communications Format CST timestamped fuse data - 6-6
output data
Program Mode off 6-11
Communications Failure in Program Mode | Disabled 6-11
Fault Mode off 6-11
Wiring example

Use the following example to wire your module.

Daisy N(Eed L2-0
chainto  «+————— 1 0UT-0 /\,
NOTES: 1. All terminals with the same other RTBs
name are connected Group 0 L1-0 OUT-1 Group 0
together on the module. For
example, L1 can be L1-0 0ouT-2 /\,
connected to any terminal Jumper —»
marked L1-0. wire L1-0 OuT-3
2. Do not physically connect — E—
more than two wires to a L1-1 OuUT-4 /\/
single RTB terminal. When
yougdaisy chain from a L1-1 OUT-5
group to another RTB, ,\,
always connect the daisy L1-1 ouT-6
chain as shown. Group 1 L1-1 OUT-7 Group 1
3. This wiring example shows
a single voltage source. L1-1 L2-1

4. If separate power sources —
are used, do not exceed the
specified isolation voltage. ,\}

]

[

40183-M
Simplified schematic Surge Current Chart LED indicator
Diagnostic Control Block with S
Opto & Transformer Isolation L1 20A urge cS AC OUTPUT
ControlBus
VAC
Interface Y J 3
Short  |GATE _ ST01234567 ¢
::Verify/N 5] FUSEO12 34567 K
‘ o Load our- 3 8
Display Loss of Field Power . . ELECTRONICALLY FUSED
41118-M 0 Time 43ms  40852-M 20995-M
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1756-OA8E Specifications

Number of Outputs

8 (4 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

200mA @ 5.1V dc & 250mA @ 24V dc
(Total backplane power 7.02W)

Max. Power Dissipation (Module)

5.5W @ 60°C

Thermal Dissipation

18.76 BTU/hr

Output Voltage Range

74-132V ac, 47-63Hz

Output Current Rating
Per Point
Per Group
Per Module

2A max. @ 60°C
4A max. @ 30°C & 2A max @ 60°C (Linear derating)
8A max. @ 30°C & 4A max @ 60°C (Linear derating)

Surge Current per Point

20A for 43ms each, repeatable every 2s @ 60°C

Minimum Load Current 10mA per point
Maximum On-State Voltage Drop 4V peak @ 2A
Max. Off-State Leakage Current 3mA per point
Output Delay Time
OFF to ON 9.3ms @ 60Hz; 11ms @ 50Hz
ON to OFF 9.3ms @ 60Hz; 11ms @ 50Hz
Diagnostic Functions
Short Trip >20A for 100ms minimum

Field Power Loss (Zero Cross)
Time stamp of Diagnostics

Detects at 25V peak minimum (Firmware phase locked loop)
+/-1ms

Configurable Fault States/Point

Hold Last State, ON or OFF (OFF is the default)

Configurable States in Program Mode/Point

Hold Last State, ON or OFF (OFF is the default)

Scheduled Outputs Synchronization within 16.7s maximum, reference to CST

Maximum Inhibit Voltage Zero crossing 25V peak

Fusing Electronically fused per point

Isolation Voltage
Group to group 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
User to system 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)

RTB Screw Torque (NEMA) 7-9 inch-pounds (0.8-1Nm)

Module Keying (Backplane) Software configurable

RTB Keying User defined mechanical keying

RTB and Housing 20 Position RTB (1756-TBNH or TBSH)!

Environmental Conditions

Operating Temperature 010 60°C (32 to 140°F)

Storage Temperature -40 to 85°C (-40 to 185°F)

Relative Humidity 5 t0 95% noncondensing
Conductors Wire Size 22-14-gauge (2mm?) stranded®

3/64 inch (1.2mm) insulation maximum
Category 12.3

Screwdriver Blade Width for RTB 5/16 inch (8mm) maximum
Agency Certification

(when product or
packaging is marked)

|"|,'|-|;. Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class |, Division 2, Group A, B, C, D

-q:g"':‘:'} Approved Class |, Division 2, Group A, B, C, D

i_': E Marked for all applicable directives

o Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Referto publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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1756-0B16D Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Diagnostic Latch of Information Enabled 4-11
No Load Detection Enabled 4-21
Field Side Output Verification Enabled 4-22
Pulse Test Performed at user’s request 4-22
Communications Format CST timestamped fuse 6-6
data - output data
Program Mode Off 6-11
Communications Failure in Program Mode Disabled 6-11
Fault Mode off 6-11
Wiring example
Use the following example to wire your module.
Daisy chain = +DC-0 OUT-0 — /\/
to other RTBs +DC-0 OUT-1
NOTES: 1. All terminals with the same +DC-0 ouT-2
name are connected +DC-0 OUT-3 '\/
together on the module. For +DC-0 ouT-4
example, DC COM can be Group0 | +DC-0 OUT-5 Group 0
connected to either _ _ +DC-0 ouT-6
terminal marked GND-L. tDa'?'] Ch;%‘-’_: GND-0 oUT-7 ——/\,—-
. o0 other RTBs —+DC- =
2. Do not physically connect +DC-1 ouT-8
more than two wires to a +DC-1 ouT-9 ——/\/—0
single RTB terminal. When +Bg'i OUT-10
you daisy chain from a Jumoer +DC- ouT-11
group to another RTB, wirez s +DC-1 OUT-12 /\,
always connect the daisy Group 1 +DC-1 0UT-13 Group 1
chain as shown. +DC-1 0UT-14
3. This wiring example shows GND-1 OUT-15 /\,
a single voltage source. = GND-1 Not used
4. If separate power sources Not used Not used
are used, do not exceed the ‘
specified isolation voltage.
+ I —
: 40173-M
I DC COM
Simplified schematic +DC Surge Current Chart LED indicator
Short Circuit ( Surge
Detect
+V +V Optoisolation +5V A @ DC OUTPUT
- ST01234567 g
% N §2A Continuous @ 30°C T 01234567 zB
L] T 3 7T STBODURBUS
i Continuous @ 60°C FLT 89 DU 2134I5 6
gzgt“" é S . DIAGNOSTIC
) . 0 \
Interface  Display Output verify/No Load Time 10ms

30343-M
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1756-0B16D Specifications

Number of Outputs

16 (8 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

250mA @ 5.1V dc & 140mA @ 24V dc
(Total backplane power 4.64W)

Max. Power Dissipation (Module) 3.3W @ 60°C
Thermal Dissipation 11.25 BTU/hr
Output Voltage Range 19.2-30V dc

Output Current Rating
Per Point
Per Module

2A max. @ 30°C & 1A max. @ 60°C (Linear derating)
8A max. @ 30°C & 4A max. @ 60°C (Linear derating)

Surge Current per Point

4A for 10ms each, repeatable every 1s

Minimum Load Current 3mA per point
Maximum On-State Voltage Drop 1.2Vdc @ 2A
Max. Off-State Leakage Current 1mA per point
Output Delay Time
OFF to ON 1ms maximum
ON to OFF 5ms maximum
Diagnostic Functions:
Short trip 8A 180ms minimum
10A 120ms minimum
No load OFF STATE detection only
Output verification ON STATE detection only
Pulse test User selectable maximum pulse width
Time stamp of diagnostics +/-1ms

Configurable Fault States/Point

Hold Last State, ON or OFF (OFF is the default)

Configurable States in Program Mode/Point

Hold Last State, ON or OFF (OFF is the default)

Scheduled Outputs

Synchronization within 16.7s maximum, reference to the CST

Fusing

Electronically fused per point

Reverse Polarity Protection

None - If module is wired incorrectly, outputs may be damaged.

Isolation Voltage
Group to group
User to system

100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
100% tested at 2546V dc for 1s (250V ac max. continuous voltage)

RTB Screw Torque (Cage clamp)

4.4 inch-pounds (0.4Nm) maximum

Module Keying (Backplane) Software configurable
RTB Keying User defined mechanical keying
RTB and Housing 36 Position RTB (1756-TBCH or TBS6H)

Environmental Conditions

Operating Temperature 010 60°C (32 to 140°F)
Storage Temperature -40 to 85°C (-40 to 185°F)
Relative Humidity 5 to 95% noncondensing
Conductors Wire Size 22-14-gauge (meZ) stranded !
3/64 inch (1.2mm) insulation maximum
Category 123

Screwdriver Blade Width for RTB

1/8 inch (3.2mm) maximum

Agency Certification
(when product or
packaging is marked)

:"I,-I-L: Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class I, Division 2, Group A, B, C, D

-::_:“E: Approved Class |, Division 2, Group A, B, C, D
{: E Marked for all applicable directives

o Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Referto publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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1756-OB16E Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Communications Format CST timestamped fuse data - 6-6
output data
Program Mode Off 6-11
Communications Failure in Disabled 6-11
Program Mode
Fault Mode Off 6-11
Wiring example
Use the following example to wire your module.
T ouT-1 ouT-0  —1 /\,
OUT-3 OuT-2
NOTES: 1. Do not physically Group 0 OUT-5 OUT-4 Group 0
connect more than two
wires to a single RTB ouT-7 OUT-6
terminal. When you Daisy chain
daisy chain from a group to other ~<———————DC-0(+) RINOUT-0 -———— ¢
to another RTB, always RTBs — —
connect the daisy chain ouT-9 OuT-8
as shown.
. OUT-11 OUT-10 __/\ —e
o aongovtage e
gie voltag wire 0UT-13 0UT-12
source. Group 1 Group 1
3. If separate power OUT-15 oUT-14
sources are used, do not
exceed the specified DC-1(+) RTN OUT-1 ——e
isolation voltage. — —
+ | I —
| |
DC COM
40174-M
Simplified schematic Surge Current Chart LED indicator
Display Optoisolation DC-0(+) -
= (3> DCOUTPUT
© Surge @
2A Continuous ST01234567
AR @ 60°C FUSE I z B
1 OouT-0 W — ST890DURBUB
L FUSE I
ControlBus Electronic RTN 0 Time 10ms ELECTRONICALLY FUSED
Interface Fuse Circuitry snizy  QUT-0 0851 202600

Publication 1756-UM058C-EN-P - March 2001



Module-Specific Information

7-41

1756-OB16E Specifications

Number of Qutputs

16 (8 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

250mA @ 5.1V dc & 2mA @ 24V dc
(Total backplane power 1.32W)

Maximum Power Dissipation (Module) 41W @ 60°C
Thermal Dissipation 13.98 BTU/hr
Output Voltage Range 10-31.2V dc
Output Current Rating
Per Point 1A maximum @ 60°C
Per Module 8A maximum @ 60°C
Surge Current per Point 2A for 10ms each, repeatable every 2s @ 60°C
Minimum Load Current 3mA per output
Maximum On-State Voltage Drop 400mV dc @ 1A
Maximum Off-State Leakage Current 1mA per point
Output Delay Time
OFF to ON 1ms maximum
ON to OFF 1ms maximum
Diagnostic Functions:
Short Trip 1.8A @ 24V dc (Output ON, then short)

Time stamp of diagnostics

4.1A @ 24V dc for 18ms (Output ON into short)
+/- 1ms

Scheduled Outputs

Synchronization within 16.7 seconds maximum, reference to the CST

Configurable Fault States per Point

Hold Last State, ON or OFF (OFF is the default)

Configurable States in Program Mode per Point

Hold Last State, ON or OFF (OFF is the default)

Fusing

Electronically fused per group

Reverse Polarity Protection

None - If module is wired incorrectly, outputs may be damaged.

Isolation Voltage

Group to group 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)

User to system 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
RTB Screw Torque (NEMA) 7-9 inch-pounds (0.8-1Nm)
Module Keying (Backplane) Software configurable
RTB Keying User defined mechanical keying
Field Wiring Arm and Housing 20 Position RTB (1756-TBNH or TBSH)!
Environmental Conditions

Operating Temperature 0to 60°C (32 to 140°F)

Storage Temperature -40 to 85°C (-40 to 185°F)

Relative Humidity 5 to 95% noncondensing
Conductors  Wire Size 22-14-gauge (2mm?) stranded*

3/64 inch (1.2mm) insulation maximum
Category 123

Screwdriver Blade Width for RTB 5/16 inch (8mm) maximum
'&%3 gr(]:ypgoe(;ltjl(f;![cgrt I[?Qckaging [ 3 Listeq ‘Industrial Control Equipment
is marked) Certified Process Control Equipment

Certified Class I, Division 2, Group A, B, C, D
-::_:“E: Approved Class |, Division 2, Group A, B, C, D

c E Marked for all applicable directives

o Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Referto publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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1756-0B16l Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Communications Format Output data 6-6
Program Mode Off 6-11
Communications Failure in Disabled 6-11
Program Mode
Fault Mode off 6-11

Wiring example

Use the following example to wire your module.

Isolated
_ .0 —/)—o DC-0(- -
NOTES: 1. All terminals with the same |50_|3_‘ted DC-0(+) o Do 123 8& 2 v sourcing
name are connected together on wiring g N output
the module. For example, DC(+) DC-2(+) o -2(+) ouT-2 —/——0 DC-2() wiring
can be connected to either DC-3(+) OuT-3
terminal marked DC-15. Sirk DC-4(+) 0UT-4
2. Do not physically connect more Ink output wiring DC-5(+) OUT-5
than two wires to a single RTB DC-6(+) O5—|—— DC-6(+) 0UT-6 o DC-6(-)
terminal. When you use the DC-7(+) OUT-7
second DC-15(+) terminal to Jumper bar (Cut to length) ~ DC-8(+) 0uT-8
d;’ilsy chain to otr;]er(fj?TBs, " ' DC-9(+) OUT-9
:svii)ésv::nnectt e daisy chain DC-10(+) OUT-1
) Lo DC-11(+ OouT-1
3. Outputs can_ be Wl_red inasink or Non-isolated DC-lZE+; OUT-1
source configuration as shown wiring DC-13(+) OUT-1 Non-isolated
above. - - i
P _ DC-14(+) OUT-1 sourcing
. jumper bar part number is output
97739201. Contact your local DC-15(+) OuT-1 wiring
Rockwell Automation sales DC(+) © DC-15(+) Not used
representative to order Not used Not used
additional jumper bars, if ‘ DC(-)
necessary.
5. If separate power sources are
used, do not exceed the Daisy chain to other RTBs 30242-M
specified isolation voltage.
Simplified schematic Surge Current Chart LED indicator
m | > DCOUTPUT
8
E ” Continuous @ 30°C ST01234567 ¢ B
5 - — sT89wnRBUSL K
Continuous @ 60°C 8
3
Control Bus Interface § .
Display 0 Time 10ms 40457-M
30182-M 40849-M

Publication 1756-UM058C-EN-P - March 2001



Module-Specific Information

7-43

1756-0B16I Specifications

Number of Outputs

16 (individually isolated)

Module Location

1756 ControlLogix Chassis

Backplane Current

350mA @ 5.1V dc & 2.5mA @ 24V dc
(1.8W Total backplane power)

Max. Power Dissipation (Module) 3.6W @ 60°C
Thermal Dissipation 12.28 BTU/hr
Output Voltage Range 10-30V dc
Output Current Rating
Per Point 2A max. @ 30°C & 1A max. @ 60°C (Linear derating)
Per Module 8A max. @ 30°C & 4A max. @ 60°C (Linear derating)
Surge Current/Point 4A for 10ms each, repeatable every 2s
Minimum Load Current 1mA per point
Max. On-State Voltage Drop 1.2Vdc @ 2A
Max. Off-State Leakage Current 0.5mA per point
Output Delay Time
OFF to ON 1ms max.
ON to OFF 2ms max.
Scheduled Outputs Synchronization within 16.7s max., reference to the CST

Configurable Fault States/ Point

Hold Last State, ON or OFF (OFF is the default)

Configurable States in Program Mode/Point

Hold Last State, ON or OFF (OFF is the default)

Fusing

Not protected - Fused IFM is recommended to protect outputs (See

publication 1492-2.12)

Reverse Polarity Protection

None (If module is wired incorrectly, outputs may be damaged.)

Isolation Voltage
Channel to channel
User to system

100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
100% tested at 2546V dc for 1s (250V ac max. continuous voltage)

Module Keying (Backplane) Software configurable

RTB Screw Torque (Cage clamp) 4.4 inch-pounds (0.4Nm) max.

RTB Keying User defined mechanical keying

RTB and Housing 36 Position RTB (1756-TBCH or TBS6H)!

Screwdriver Blade Width for RTB

1/8 inch (3.2mm) max.

Environmental Conditions

Operating Temperature 0to 60°C (32 to 140°F)
Storage Temperature -40 to 85°C (-40 to 185°F)
Relative Humidity 5 to 95% noncondensing
Conductors  Wire Size 22-14-gauge (2mm?) stranded?
3/64 inch (1.2mm) insulation max.
Category 123
Agency Certification (R Listed Industrial Control Equipment

(when product or packaging is marked)

Certified Process Control Equipment
Certified Class |, Division 2, Group A, B, C, D

-ﬁp Approved Class |, Division 2, Group A, B, C, D
i_': E Marked for all applicable directives

o Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Refer to publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines'.
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1756-0B32 Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Communications Format Output data 6-6
Program Mode Off 6-11
Communications Failure in Disabled 6-11
Program Mode
Fault Mode off 6-11
Wiring example

Use the following example to wire your module.

[ OUT-1 OUT-0
OUT-3 ouT-2
) OUT-5 ouT-4
NOTES: 1. Do not physically OUT-7 OUT-6 '\/
connect more than two OUT-9 OUT-8
wires to a single RTB Group 0 OUT-11 OUT-10 Group 0
terminal. When you OUT-13 OUT-12
daisy chain from a 0%%5 OHE% 4
group to another RTB, Daisy chain to — DC-0(+) RTN OUT-0
aIvyays cqnnectthe other RTBs :OUT-17 OUT-16
daisy chain as shown. OUT-19 OUT-18
R a0 —4
;‘ource ngie voltag ouT-23 ouT-22
- Jumper ——— Groyn1 | OUT-25 OUT-24 Group 1
3. If separate pow;:rd wire 0UT-27 OUT-26
sourczs :;re use f (zj not 0UT-29 OUT-28
excee! the specifie 0UT-31. OUT-30
isolation voltage. DC-1(+) RTN OUT-1
DC COM 40171-M
Simplified schematic DC-0(+) Surge Current Chart LED indicator
(3> DCOUTPUT
sTo1234567 O
B 1 [ smé%%éiéOB
S Continuous 11112222 ¢
( > © @ 60°C STe7890123 @
c 0.5A + — 22222233
g ontrolBus Interface ST 45 678901
Display 0 f
30347-M Time 10ms 40851-M 40465-M
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1756-0B32 Specifications

Number of Qutputs

32 (16 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

300mA @ 5.1V dc & 2mA @ 24V dc
(Total backplane powerl.58W)

Maximum Power Dissipation 4.8W @ 60°C
Thermal Dissipation 16.37 BTU/hr
Output Voltage Range 10-31.2V dc @ 50°C (Linear derating)
10-28V dc @ 60°C
Output Current Rating
Per Point 0.5A maximum @ 50°C (Linear derating)
0.35A maximum @ 60°C
Per Module 16A maximum @ 50°C (Linear derating)
10A maximum @ 60°C
Surge Current per Point 1A for 10ms each, repeatable every 2s @ 60°C
Minimum Load Current 3mA per point
Maximum On-State Voltage Drop 200mV dc @ 0.5A
Maximum Off-State Leakage Current 0.5mA per point
Output Delay Time
OFF to ON 1ms maximum
ON to OFF 1ms maximum
Scheduled Outputs Synchronization within 16.7s maximum, reference to the CST

Configurable Fault States/Point

Hold Last State, ON or OFF (OFF is the default)

Configurable States in Program Mode per Point

Hold Last State, ON or OFF (OFF is the default)

Fusing

Not protected - Fused IFM is recommended to protect outputs (See

publication 1492-2.12)

Reverse Polarity Protection

None - If module is wired incorrectly, outputs may be damaged.

Isolation Voltage
Group to group
User to system

100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
100% tested at 2546V dc for 1s (250V ac max. continuous voltage)

RTB Screw Torgue (Cage clamp)

4.4 inch-pounds (0.4Nm) maximum

Module Keying (Backplane) Software configurable
RTB Keying User defined mechanical keying
Field Wiring Arm and Housing 36 Position RTB (1756-TBCH or TBS6H)*

Environmental Conditions

Operating Temperature 0to 60°C (32 to 140°F)

Storage Temperature -40 to 85°C (-40 to 185°F)

Relative Humidity 5 to 95% noncondensing
Conductors  Wire Size 22-14 gauge (2mm?) stranded®

3/64 inch (1.2mm) insulation maximum
Category 123

Screwdriver Blade Width for RTB 1/8 inch (3.2mm) maximum
Agency Certification

(when product or
packaging is marked)

:"I,-I-L: Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class |, Division 2, Group A, B, C, D

-q‘_‘E“E:":; Approved Class |, Division 2, Group A, B, C, D
c E Marked for all applicable directives

0 Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Referto publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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1756-0B8 Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Communications Format Output data 6-6
Program Mode Off 6-11
Communications Failure in Disabled 6-11
Program Mode
Fault Mode off 6-11
Wiring example

Use the following example to wire your module.

Daisy chainto e DC-0(+) 0UT-0 /\,
) ) other RTBs
NOTES: 1. All terminals with the same DC-0(+) OUT-1
name are connected on the
module. For example, DC Jumper ——— DC-0(+) OUT-2 /\,
COM can be connected to wire
either terminal marked Group 0 DC-0(+) oUT-3 Group 0
RTN OUT-1.
2. Do not physically connect RTN OUT-0 RTN OUT-G
more than two wires to a — —
single RTB terminal. When DC-1(+) OUT-4 /\/
you daisy chain from a DC-1(+
group to another RTB, -1(+) OUT-5
always connect the daisy Group 1 Group 1
chain as shown. DC-1(+) OuUT-6
3. This wiring example shows DC-1(+) OUT-7 /\,
a single voltage source.
4. If separate power sources RTN OUT-1 RTN OUT-1
are used, do not exceed the - -
specified isolation voltage.
+ | | -
| T bccom
40181-M
Simplified schematic Surge Current Chart LED indicator
DC-0(+)
Surge
n | (3> DC OUTPUT
- Continuous 8
éZA-- @GODC ST01234567i|é|
— ° 8
g ControlBus Interface
Display }
0 )
30347-M Time 10ms 40849-M 40466-M
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1756-0B8 Specifications

Number of Outputs

8 (4 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

165mA @ 5.1V dc & 2mA @ 24V dc
(Total backplane power 0.89W)

Maximum Power Dissipation (Module) 2.5W @ 60°C
Thermal Dissipation 8.53 BTU/hr
Output Voltage Range 10-30V dc
Output Current Rating
Per Point 2A maximum @ 60°C
Per Module 8A maximum @ 60°C
Surge Current per Point 4A for 10ms each, repeatable every 1s @ 60°C
Minimum Load Current 2mA per point
Maximum On-State Voltage Drop 2Vde @ 2A
Maximum Off-State Leakage Current 1mA per point
Output Delay Time
OFF to ON 1ms maximum
ON to OFF 2ms maximum
Scheduled Outputs Synchronization within 16.7s maximum, reference to the CST

Configurable Fault States/Point

Hold Last State, ON or OFF (OFF is the default)

Configurable States in Program Mode/Point

Hold Last State, ON or OFF (OFF is the default)

Fusing

Not protected - Fused IFM is recommended to protect outputs (See

publication 1492-2.12)

Reverse Polarity Protection

None - If module is wired incorrectly, outputs may be damaged.

Isolation Voltage

Group to group 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
User to system 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
Module Keying (Backplane) Software configurable
RTB Screw Torque (NEMA) 7-9 inch-pounds (0.8-1Nm)
RTB Keying User defined mechanical keying

RTB and Housing

20 Position RTB (1756-TBNH or TBSH)*

Environmental Conditions

Operating Temperature 0to 60°C (32 to 140°F)

Storage Temperature -40 to 85°C (-40 to 185°F)

Relative Humidity 5 to 95% noncondensing
Conductors ~ Wire Size 22-14-gauge (2mm?) stranded?

3/64 inch (1.2mm) insulation maximum
Category 123

Screwdriver Blade Width for RTB 5/16 inch (8mm) maximum
Agency Certification

(when product or
packaging is marked)

:"[|-L; Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class I, Division 2, Group A, B, C, D

-ﬁp Approved Class |, Division 2, Group A, B, C, D
c E Marked for all applicable directives

0 Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Refer to publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines'.
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1756-OB8E| Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Communications Format CST timestamped fuse data - 6-6
output data

Program Mode Off 6-11
Communications Failure in Disabled 6-11
Program Mode

Fault Mode off 6-11
Wiring example

Use the following example to wire your module.

"L pe-o 2 19| | our-o J\/J
Isolated 4~ RTNOUT-0 4 3y | OoUT-0
) _ wiring DC-1(+) 6 sjE[] | OUT-1
NOTES: 1. All terminals with the RTN OUT-1 8 7 OUT-1
same name are connected + lDC-Z( +) " 9 OUT-2
together on the module. - RTN OUT-2 » 11 OUT-2 ]
For example, the load can DC-3(+ N — 0UT-3 4
be connected to either -3(+) DL 0 -3
terminal marked OUT-0. Non-isolated wiri RTND(?T(E)’ 12 ij Oﬂ 4
, on-isolated wirin - g -
2. Do not physwally_connect g RTN OUT-4 » 19 OUT-4
o owrsios Daydrano scsin| [ = ] | os
gler _ . otherRTBs o RTNOUT-5| [Tep| 0 287 | OUT-5
you daisy chain to other Daisy chain <—{——— DC-6(+)| []a)] 26 25| | OUT-6 J\ﬁ
RTBs, always connect the to other RTBS 7RTN OUT-6 m OUT-6
; ; P— N - )] 28 279 -
daisy chain as shown. DC-7(+) " 29 OUT-7 ) |
3. If separate power sources 4/_ RTN OUT-7 D] _— = OUT-7
are used, do not exceed ] ~— \ y 16D = )
the specified isolation umper NgI 322(1 3 330D | moi use(cji
voltage. wires 36 35 | ot use
Daisy chainto | — I
other RTBs -
\
‘ DC COM
40169-M
Simplified schematic Surge Current Chart LED indicator
aA Surge
(>> DCOUTPUT
Continuous )
e 2A 4+ @G—OOC ST012345670
£ FUSE01234567 K
o
0
f ELECTRONICALLY FUSED
: 0 ) 10ms
ControlBus Interface Time
40849-M 40467-M
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1756-OB8EI Specifications

Number of Outputs

8 (individually isolated)

Module Location

1756 ControlLogix Chassis

Backplane Current

250mA @ 5.1V dc & 2mA @ 24V dc
(Total backplane power 1.30W)

Max. Power Dissipation (Module) 47W @ 60°C
Thermal Dissipation 16.03 BTU/hr
Output Voltage Range 10-30V dc
Output Current Rating
Per Point 2A maximum @ 60°C
Per Module 10A maximum @ 60°C & 16A maximum @ 55°C (Linear derating)
Surge Current per Point 4A for 10ms each, repeatable every 2s
Minimum Load Current 3mA per point
Maximum On-State Voltage Drop 1.2Vdc @ 2A
Max. Off-State Leakage Current 1mA per point
Output Delay Time
OFF to ON 1ms maximum
ON to OFF 5ms maximum
Diagnostic Functions:
Short trip >4.5A for 500us maximum (Output ON, then short)

Time stamp of diagnostics

>4.5A for 1.5ms maximum (Output ON into short)
+/- 1ms

Scheduled Outputs

Synchronization within 16.7s maximum, reference to the CST

Fusing

Electronically fused per point

Configurable Fault States/Point

Hold Last State, ON or OFF (OFF is the default)

Configurable States in Program Mode/Point

Hold Last State, ON or OFF (OFF is the default)

Reverse Polarity Protection

None - If module is wired incorrectly, outputs may be damaged.

Isolation Voltage
Channel to channel
User side to system side

100% tested at 2546V dc for 1 second (250V ac maximum continuous voltage)
100% tested at 2546V dc for 1 second (250V ac maximum continuous voltage)

Module Keying (Backplane) Software configurable
RTB Screw Torque (Cage clamp) 4.4 inch-pounds (0.4Nm) maximum
RTB Keying User defined mechanical keying

RTB and Housing

36 Position RTB (1756-TBCH or TBS6H)*

Environmental Conditions

Operating Temperature 0t0 60°C (32 to 140°F)

Storage Temperature -40 to 85°C (-40 to 185°F)

Relative Humidity 5 to 95% noncondensing
Conductors  Wire Size 22-14-gauge (2mm?) stranded’

3/64 inch (1.2mm) insulation maximum
Category 123

Screwdriver Blade Width for RTB 1/8 inch (3.2mm) maximum
Agency Certification

(when product or
packaging is marked)

:"I]L: Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class I, Division 2, Group A, B, C, D

-ﬁ} Approved Class |, Division 2, Group A, B, C, D
i_': E Marked for all applicable directives

0 Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Referto publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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1756-0C8

NOTES: 1. All terminals with the
same name are
connected together on
the module. For example,
DC COM can be
connected to either
terminal marked
RTN OUT-1.

2. Do not physically connect
more than two wires to a
single RTB terminal.
When you daisy chain
from a group to another
RTB, always connect the
daisy chain as shown.

3. This wiring example
shows a single voltage
source.

4. If separate power
sources are used, do not
exceed the specified
isolation voltage.

Simplified schematic

Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Communications Format Output data 6-6
Program Mode Off 6-11
Communications Failure in Disabled 6-11
Program Mode
Fault Mode Off 6-11
Wiring example

Use the following example to wire your module.

% ControlBus Interface
Display

Publication 1756-UM058C-EN-P - March 2001

Daisy chain to - —DC-0(+) 0UT-0 /\,
other RTBs
DC-0(+) ouT-1
Group 0 Group 0
DC-0(+) 0ouT-2
Jumper ——» DC-0(+) OuT-3 '\,
wire 0 5
RTN OUT-0 ‘ t@ ‘ t@ RTN OUT-0
DC-1(+) \ oUT-4 '\,
DC-1(+) ‘ OUT-5
Group 1 Group 1
DC-1(+) OUT-6
DC-1(+) OuUT-7 '\/
RTN OUT-1 RINOUT-—¢
M
| !
DC COM
40182-M
Surge Current Chart LED indicator
DC-0(+)
Suyrge
4A (> DCOUTPUT
Continuous @
SZA-- | @60°C ST01234567ﬁ|;|
3 6
0 Time 10ms

30347-M

40849-M

40466-M
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1756-0C8 Specifications

Number of Outputs

8 (4 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

165mA @ 5.1V dc & 2mA @ 24V dc
(Total backplane power 0.89W)

Maximum Power Dissipation (Module) 4.9W @ 60°C
Thermal Dissipation 16.71 BTU/hr
On State Voltage Range 30-60V dc
Output Current Rating
Per Point 2A maximum @ 60°C
Per Module 8A maximum @ 60°C
Surge Current per Point 4A for 10ms each, repeatable every 1s @ 60°C
Minimum Load Current 2mA per point
Maximum On-State Voltage Drop 2Vde @ 2A
Maximum Off-State Leakage Current 1mA per point
Output Delay Time
OFF to ON 1ms maximum
ON to OFF 2ms maximum
Scheduled Outputs Synchronization within 16.7s maximum, reference to the CST

Configurable Fault States per Point

Hold Last State, ON or OFF (OFF is the default)

Configurable States in Program Mode per Point

Hold Last State, ON or OFF (OFF is the default)

Fusing

Not protected - Fused IFM is recommended to protect outputs (See

publication 1492-2.12)

Reverse Polarity Protection

None - If the module is wired incorrectly, outputs may be damaged.

Isolation Voltage

Group to group 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
User to system 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
RTB Screw Torque (NEMA) 7-9 inch-pounds (0.8-1Nm)
Module Keying (Backplane) Software configurable
RTB Keying User defined mechanical keying
Field Wiring Arm and Housing 20 Position RTB (1756-TBNH or TBSH)!

Environmental Conditions

Operating Temperature 0to 60°C (32 to 140°F)

Storage Temperature -40 to 85°C (-40 to 185°F)

Relative Humidity 5 to 95% noncondensing
Conductors ~ Wire Size 22-14-gauge (2mm?) stranded?

3/64 inch (1.2mm) insulation maximum
Category 123

Screwdriver Blade Width for RTB 5/16 inch (8mm) maximum
Agency Certification

(when product or
packaging is marked)

:"[|-L; Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class I, Division 2, Group A, B, C, D

-ﬁp Approved Class |, Division 2, Group A, B, C, D
c E Marked for all applicable directives

0 Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Refer to publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines'.
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1756-OHS8I Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Communications Format Output data 6-6
Program Mode Off 6-11
Communications Failure in Disabled 6-11
Program Mode
Fault Mode Off 6-11
Wiring example

Use the following example to wire your module.

OuT-0 4/\/J

OUT-0
OUT-1
OUT-1
OUT-2
ouT-2 —/| |
OUT-3
OUT-3
OUT-4
OUT-4
OUT-5
OUT-5
OUT-6
OUT-6
OUT-7 /| e
OUT-7

Not used
Not used

"L peo@)
NOTES: 1. All terminals with the Isolated L4~ RINOUT-0
same name are wiring DC-1(+)
connected together on RTN OUT-1
the module. For example, "L _peow)
the load can be - RTN OUT-2
connected to either DC-3(+)
terminal marked OUT-0.
RTN OUT-3

2. Do no:r? hyilcally_conr)[ect Non-isolated wiring DC-4(+)
more than two wires to a RTN OUT-4

single RTB terminal. Daisy chain to DC-5(+)
When you daisy chain to
other RTBs, always

D]

)|
=
1

Sl

@m
=

|
=

iy
~
[ [ ]

g

-
o1

il
]

im
=
[ ]

iny
~
[ ]

N
R
oy
=
[ ]

otherRTBs RTN OUT-5

connect the daisy chain Daisy chain —— De6t)
to other RTBs —N -
as shown. RTN OUT-6

L DC-7(+
3. If separate power 4; )

—~— RTNOUT-7
sources are used, do not
o Jumper Not used
exceed the specified .
- : wires Not used
isolation voltage.

i
~
[ ]

N
[¢1}
i)
~
]

[
~
[ 1

1
~
[ 1

w

2
oy
=
]

=
[

im
~
[

Daisy chainto
other RTBs +

]

40169-M

Simplified schematic Surge Current Chart LED indicator
DC-0(+)

Slirge
+5V R 4A (3> DCOUTPUT

0ouT-0

Continuous 8
RIN o | @ 60°C ST01234567 OB

ouT-0 K

g ControlBus Interface
Display :

.
0 10ms
30347-M Time 40849-M 40466-M

Current
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1756-0OH8I Specifications

Number of Outputs

8 (individually isolated)

Module Location

1756 ControlLogix Chassis

Backplane Current

210mA @ 5.1V dc & 2mA @ 24V dc
(Total backplane power 1.11W)

Maximum Power Dissipation (Module) 3.3W @ 60°C
Thermal Dissipation 11.25 BTU/hr
On State Voltage Range 90-146V dc
Output Current Rating
Per Point 2A maximum @ 60°C
Per Module 8A maximum @ 60°C
Surge Current per Point 4A for 10ms each, repeatable every 1s @ 60°C
Minimum Load Current 2mA per point
Maximum On-State Voltage Drop 2Vde @ 2A
Maximum Off-State Leakage Current 1mA per point
Output Delay Time
OFF to ON 2ms maximum
ON to OFF 2ms maximum
Scheduled Outputs Synchronization within 16.7 seconds maximum, reference to the CST

Configurable Fault States/Point

Hold Last State, ON or OFF (OFF is the default)

Configurable States in Program Mode per Point

Hold Last State, ON or OFF (OFF is the default)

Fusing

Not protected - Fused IFM is recommended to protect outputs (See

publication 1492-2.12)

Reverse Polarity Protection

None - If module is wired incorrectly, outputs may be damaged.

Isolation Voltage
Channel to channel

100% tested at 2546V dc for 1 second (250V ac maximum continuous voltage)

User to system 100% tested at 2546V dc for 1 second (250V ac maximum continuous voltage)
Module Keying (Backplane) Software configurable
RTB Screw Torgue (Cage clamp) 4.4 inch-pounds (0.4Nm) maximum
RTB Keying User defined mechanical keying

RTB and Housing

36 Position RTB (1756-TBCH or TBS6H)*

Environmental Conditions

Operating Temperature 0to 60°C (32 to 140°F)
Storage Temperature -40 to 85°C (-40 to 185°F)
Relative Humidity 5 to 95% noncondensing
Conductors  Wire Size 22-14-gauge (2mm?) stranded’
3/64 inch (1.2mm) insulation maximum
Category 123

Screwdriver Blade Width for RTB

1/8 inch (3.2mm) maximum

Agency Certification
(when product is marked)

:"I,-I-L: Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class I, Division 2, Group A, B, C, D

-q‘_‘E“E:":; Approved Class |, Division 2, Group A, B, C, D

i_': E Marked for all applicable directives

o Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Referto publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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Module-Specific Information

1756-ON8

NOTES: 1.

+5V

Publication 1756-UM058C-EN-P - March 2001

All terminals with the
same name are connected
together on the module.
For example, L1 can be
connected to any terminal
marked L1-1.

. Do not physically connect

more than two wires to a
single RTB terminal.
When you daisy chain
from a group to another
RTB, always connect the
daisy chain as shown.

. This wiring example

shows a single voltage
source.

. If separate power sources

are used, do not exceed
the specified isolation
voltage.

Simplified schematic

Control Bus Interface
Display

Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Communications Format Output data 6-6
Program Mode Off 6-11
Communications Failure in Disabled 6-11
Program Mode
Fault Mode off 6-11
Wiring example

Use the following example to wire your module.

o =10 | g ] | oo 4
L1-0 - /\,
I i) | o
Group 0 L1-0 H@ ‘ ﬁ@ 0UT-2 Group 0
7
J L1-0 ouT-3 /\,
V\;Ji;zper —_— @ @ d_
L1-0 Not
| 0] | DD | et
L1-1 Mﬁ@ 19@ OUT-4 ’\,
L1-1 OUT-5 /\,
DD
Group 1 L1-1 m@ U@ 0UT-6 Group 1
11-1 ‘\ﬂ@ M@ ouT-7 — A,
L1-1 ‘ H@ ‘ t@ Not used L2
— L —~—
L1
40184-M
Surge Current Chart LED indicator
S on [Surge (3> ACOUTPUT
8
= ST01234567OB
g K
ouT-0 E
N 2A L 8
41161-M ’ | Time 43Ims 40852-M 20978-M
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1756-ON8 Specifications

Number of Outputs

8 (4 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

200mA @ 5.1V dc & 2mA @ 24V dc
(Total backplane power 1.07)

Maximum Power Dissipation (Mod.)

5.1W @ 60°C

Thermal Dissipation

17.39 BTU/hr

Output Voltage Range

10-30V ac, current>50ma 47-63Hz
16-30V ac, current<50ma 47-63Hz

Output Current Rating

Per Point 2A max. @ 60°C

Per Module 5A max. @ 30°C; 4A max. @ 60°C (Linear derating)
Surge Current per Point 20A for 43ms each, repeatable every 2s @ 60°C
Min. Load Current 10mA per point
Max. On-State Voltage Drop 1.5V peak @ 2A & 6V peak @ load current<50mA
Max. Off-State Leakage Current 3mA per point

Commutating Voltage

4V/us for loads>50mA
0.2V/ps for loads<50mAL

Output Delay Time
OFF to ON 9.3ms @ 60Hz: 11ms @ 50H:z
ON to OFF 9.3ms @ 60Hz: 11ms @ 50H:z
Scheduled Outputs Synchronization within 16.7s maximum, reference to the CST

Configurable Fault States per Point

Hold Last State, ON or OFF (OFF is the default)

Configurable States in Program Mode per Point

Hold Last State, ON or OFF (OFF is the default)

Fusing

Not protected - Fused IFM is recommended to protect outputs
(See publication 1492-2.12)

Isolation Voltage

Group to group 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
User to system 100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
RTB Screw Torgue (NEMA) 7-9 inch-pounds (0.8-1Nm)
Module Keying (Backplane) Software configurable
RTB Keying User defined mechanical keying
Field Wiring Arm and Housing 20 Position RTB (1756-TBNH or TBSH)?

Environmental Conditions

Operating Temperature 0to 60°C (32 to 140°F)
Storage Temperature -40 to 85°C (-40 to 185°F)
Relative Humidity 5 to 95% noncondensing
Conductors Wire Size 22-14-gauge (2mm?) stranded?
3/64 inch (1.2mm) insulation maximum
Category 134

Screwdriver Blade Width for RTB

5/16 inch (8mm) maximum

Agency Certification
(when product or packaging is marked)

|"!,-I-L: Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class |, Division 2, Group A, B, C, D

-::_:“E:r Approved Class |, Division 2, Group A, B, C, D

c E Marked for all applicable directives

o Marked for all applicable acts
N223

The commutating dv/dt of the output voltage (OUTPUT to L2) should not exceed 0.2V/ps for loads under 50mA. The commutating dv/dt rating of the

module for loads 50-500mA (OUTPUT TO L2) is 4V/ps maximum. If the commutating dv/dt rating of the TRIAC is exceeded, the TRIAC could latch on. If
the commutating dv/dt rating is exceeded in the 10-50mA range, a resistor may be added across the output and L2. The purpose of this resistor is to
increase the total output current to 50mA (I=V/R). At 50mA and above, the module has a higher commutating dv/dt rating. When adding a resistor for

mthe output to L2, be sure it is rated for the power that it will dissipate (P=(V**2)/R). If the commutating dv/dt rating is exceeded in the 50-500mA

range, the L1 AC waveform could be at fault. Be sure the waveform is a good sinusoid, void if any anomalies such as distorted or flattened sections.

~ oW N

Maximum wire size will require extended housing - 1756-TBE.
Use this conductor category information for planning conductor routing as described in the system level installation manual.
Refer to publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines’.
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1756-0V16E Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Communications Format CST timestamped fuse data - 6-6
output data

Program Mode Off 6-11
Communications Failure in Disabled 6-11
Program Mode

Fault Mode Off 6-11
Wiring example

Use the following example to wire your module.

\]\ OUT-1 @@ @@ outo |
OUT-3 OUT-2
NOTES: 1. Do not physically connect “ t@ “ Q@
more than two wires to a Group 0 OUT-5 OUT-4 Group 0
single RTB terminal. When \‘ t@ \‘ q@
you daisy chain from a group OuT-7 ‘ ﬁ@ ‘ t@ OUT-6
to another RTB, always 0 ’ ) _
connect the daisy chain as ————DC0(¥) @ @ RTN OUT-0 m——————>Daisy chain
shown. — — to other
2. This wiring example shows a OUT-9 @ @ ouT-8 RTBs
single voltage source. P L OUT-11 OUT-10
3. If separate power sources @ @ «— Jumper
are used, do not exceed the OUT-13 0uUT-12 i
! Group 1 Group 1 wire
specified isolation voltage. P @ @ P
4. If separate power sources OUT-15 @ @ OUT-14
are used, do not exceed the
specified isolation voltage. ¢ j DC-1(+) @ @ RTN OUT—17
N
+ | | —
| | DC COM 42551
Simplified schematic Surge Current Chart LED indicator
Display Optoisolation DC-0(+) -
{; = (3> DCOUTPUT
© Surge @
ouT-0  2A Continuous ST01234567
1 S W= @ 60°C FUSE I 0 B
A 1A + — ST890NRBUL
- RTN FUSE I
ouT-0 ‘
ControlBus Electronic 0 Time 10ms ELECTRONICALLY FUSED
Interface 42673-M Fuse Circuitry 40851-M 40464-M
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1756-OV16E Specifications

Number of Outputs

16 (8 points/common)

Module Location

1756 ControlLogix Chassis

Backplane Current

210mA @ 5.1V dc & 2mA @ 24V dc
(Total backplane power 1.12W)

Maximum Power Dissipation (Module) 6.72W @ 60°C
Thermal Dissipation 22.94 BTU/hr
Output Voltage Range 10-30.0V dc
Output Current Rating
Per Point 1A maximum @ 60°C
Per Module 8A maximum @ 60°C
Surge Current per Point 2A for 10ms each, repeatable every 2s @ 60°C
Minimum Load Current 2mA per output
Maximum On-State Voltage Drop 700mV dc @ 1A
Maximum Off-State Leakage Current 1mA per point
Output Delay Time
OFF to ON 1ms maximum
ON to OFF 1ms maximum
Diagnostic Functions:
Short Trip 5A for 20mS @ 24V dc (Output ON, then shorted)

Timestamp of diagnostics

5A for 20mS @ 24V dc (Output turned ON into short)
+/- 1ms

Scheduled Outputs

Synchronization within 16.7s maximum, reference to the CST

Configurable Fault States per Point

Hold Last State, ON or OFF (OFF is the default)

Configurable States in Program Mode per Point

Hold Last State, ON or OFF (OFF is the default)

Fusing

Electronically fused per group

Reverse Polarity Protection

None - If module is wired incorrectly, outputs may be damaged.

Isolation Voltage
Group to group
User to system

100% tested at 2546V dc for 1s (250V ac max. continuous voltage)
100% tested at 2546V dc for 1s (250V ac max. continuous voltage)

RTB Screw Torgue (NEMA clamp)

7-9 inch-pounds (0.8-1Nm)

Module Keying (Backplane) Software configurable
RTB Keying User defined mechanical keying
Field Wiring Arm and Housing 20 Position RTB (1756-TBNH or TBSH)!
Environmental Conditions

Operating Temperature 0t0 60°C (32 to 140°F)

Storage Temperature -40 to 85°C (-40 to 185°F)

Relative Humidity 5 to 95% noncondensing
Conductors  Wire Size 22-14-gauge (2mm?) stranded’

3/64 inch (1.2mm) insulation maximum
Category 123

Screwdriver Blade Width for RTB 5/16 inch (8mm) maximum
Agency Certification

(when product is marked)

Listed Industrial Control Equipment

Certified Process Control Equipment
Certified Class |, Division 2, Group A, B, C, D

w

-ﬁp Approved Class |, Division 2, Group A, B, C, D
CE
N223

Marked for all applicable directives

Marked for all applicable acts

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system

level installation manual.

3 Refer to publication 1770-4.1 “Industrial Automation Wiring and Grounding Guidelines'.
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1756-0W16l

Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Communications Format Output data 6-6
Program Mode Off 6-11
Communications Failure in Disabled 6-11
Program Mode
Fault Mode off 6-11
Wiring example

Use the following example to wire your module.

NOTES: 1. All terminals with the same name
are connected together on the Isolated 10 O—— L1-0 2 1 @
module. For example, L1 can be wiring L1-1 4 3 [ DI
connected to either terminal L1-2 o0—— L1-2 6 5[]
marked L1-15. L1-3 8 7 @
2. Do not physically connect more DC-4(+)O—— L1-4 w0 s DI
than two wires to a single RTB L1-5 12 1 P[]
terminal. When you use the L1-6 14 13 M
second L1-15 terminal to daisy 5 bar (Cut o lenath L1-7 1 15 DI
chain to other RTBs, always umper bar (Cutto length) | 1.8 18 17 [ D[]
connect the daisy chain as shown. ¢ L1-9 20 19 [ D]
3. When using the jumper bar to L1-10 22 @
daisy chain terminals together as Non-isolated L1-11) []cD 2 22
shown, the maximum current wiring L1-12] ez
you may apply to the module L1-13] [leDjze 27
through a single contact point ﬁig %22 i
IS 8A . L107 L1-15 34 33
4. The jumper bar part number is
97739201. Contact your local Not used %% ®
Rockwell Automation sales [
representative to order additional Daisy chain to other RTBs
jumper bars, if necessary. D D
5. If separate power sources are
used, do not exceed the specified
isolation voltage.
Simplified schematic
+24V
Display L1
N D
Control BUSE l ‘ %
Interface ‘ { ‘ ouT
L4 2
30337-M

Publication 1756-
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OUT-0 N.O.
OUT-1N.O.
OUT-2N.O.

OUT-3N.O.

—A—o
——ot

2-0
2-2

ouT-4N.0. —/|,——0 DC-4()

OUT-5N.0
OUT-6 N.O.
OUT-7 N.O.
OUT-8 N.O.
OUT-9 N.O.
OUT-10 N.O.
OUT-11 N.O.
OUT-12 N.O.
OUT-13 N.O.
OUT-14 N.O.
OUT-15 N.O.
Not used
Not used

30240-M

LED indicator

(3> RELAY OUTPUT

8

d

0

ST01234567 ¢
sT89nuRBULS K

40455-M
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1756-OW16I Specifications

Specification: Value: Specification: Value:

Number of Outputs 16 N.O. (Contacts individually isolated) UL Ratings €300, R150 Pilot Duty
Module Location 1756 ControlLogix Chassis Minimum Load Current | 10mA per point
Backplane Current 150mA @ 5.1V dc & 150mA @ 24V dc Initial Contact 30mQ

(Total backplane power 4.37W)

Resistance

Maximum Power 45W @ 60°C Switching Frequency 1 operation/3s (0.3Hz at rated load) maximum
Dissipation (Module)
Thermal Dissipation 15.35 BTU/hr Bounce Time 1.2ms (mean)

Output Voltage Range 10-265V 47-63Hz/5-150V dc Expected Contact Life 300k cycles resistive/100k cycles inductive
Output Voltage Range 5-30V dc @ 2A resistive Isolation Voltage
(load dependent) 48V dc @ 0.5A resistive Channel to channel 100% tested at 2546V dc for 1s
125V dc @ 0.25A resistive (265V ac maximum continuous voltage)
125V ac @ 2A resistive User to system 100% tested at 2546V dc for 1s
240V ac @ 2A resistive (265V ac maximum continuous voltage)
Output Current Rating Resistive Power Rating 250W maximum for 125V ac resistive output
(at rating power) 2A @ 5-30V dc (steady state) 480W maximum for 240V ac resistive output
0.5A @ 48V dc 60W maximum for 30V dc resistive output
0.25V @ 125V dc 24W maximum for 48V dc resistive output
2A @ 125V ac 31W maximum for 125V dc resistive output
2A @ 240V ac 250VA maximum for 125V ac inductive output
Inductive 480VA maximum for 240V ac inductive output
2A steady state @ 5-30V dc 60VA maximum for 30V dc inductive output
0.5A steady state @ 48V dc 24VA maximum for 48V dc inductive output
0.25A steady state @ 125V dc 31VA maximum for 125V dc inductive output
2A steady state, 15A make @ 125V ac
2A steady state, 15A make @ 240 V ac
Maximum Off-State 1.5mA per point Fusing Not protected - Fused IFM is recommended to
Leakage Current protect outputs (See publication 1492-2.12)
Output Delay Time Environmental
OfftoOn 10ms maximum Conditions 0t0 60°C (32 to 140°F)
On to Off 10ms maximum Operating Temperature | -40 to 85°C (-40 to 185°F)
Storage Temperature | 5 to 95% noncondensing
Relative Humidity
Configurable Fault States | Hold Last State, ON or OFF Scheduled Outputs Synchronization within 16.7s maximum,
Per Point (OFF is the default) reference to the CST
Configurable States in Hold Last State, ON or OFF RTB Screw Torque 4.4 inch-pounds (0.4Nm) maximum
Program Mode per Point | (OFF is the default) (Cage clamp)
Module Keying Software configurable Screwdriver Blade Width | 1/8 inch (3.2mm) maximum
(Backplane) for RTB
RTB Keying User defined mechanical keying RTB and Housing 36 Position RTB (1756-TBCH or TBS6H)1
Conductors Agency Certification - ) )
Wire Size 22-14-gauge (mez) stranded ! (when product or :']_]_1': Listed Industrial Control Equipment
3/64 inch (1.2mm) insulation maximum packaging is marked) Certified Process Control Equipment
Category 12’ 3 Certified Class I, Division 2, Group A, B, C, D

-::_:“E: Approved Class |, Division 2, Group A, B, C, D
{: E Marked for all applicable directives

o Marked for all applicable acts
N223

1
2
3

Maximum wire size will require extended housing - 1756-TBE.
Use this conductor category information for planning conductor routing as described in the system level installation manual.
Refer to publication 1770-4.1, "Programmable Controller Wiring and Grounding Guidelines”
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1756-0X8l Configurable features

The following table lists the configurable features this module
supports, the default value and the page of the feature’s description:

Feature Default value Page of description
Communications Format Output data 6-6
Program Mode Off 6-11
Communications Failure in Disabled 6-11
Program Mode
Fault Mode off 6-11
Wiring example

Use the following example to wire your module.

NOTES: 1. All terminals with the same name 11-0 @ OUT-0 N.C
are connected together on the : BEd -
module. For example, L1-0 can be L1-0 O——110 @ OUT-ON.O. :/\4::'40 L0
connected to either terminal Isqle}ted L1-1 DI ] |OUT-1N.C.
marked L1-0. wiring L1-1 D[] |OUT-1N.O.
2. Do not physically connect more DC-2(+) o—1-2 ﬁ OUT-2 N.C. :/\/\:30 DC-2(-)
than two wires to a single RTB L1-2 u [@)]] |OUT-2N.O.
terminal. When you use the third L1-3 4 13 [A@]] |OUT-3N.C.
L1-7 terminal to daisy chain to L1-3 6 15 ﬁ OUT-3 N.O.
other RTBs, always connect the Jumper bar (Cut to length) | 1-4 m OUT-4 N.C
daisy chain to the terminal directly ¢ 14 . [;pﬁ U4 N.O.
connected to the supply wire, as — e
shown. L1-5 2 [@I] |oUT-5N.C.
3. When using the jumper bar to . L1-5 23 [DI] |OUT-5N.O.
daisy chain terminals together as Non-isolated L1-6 25 D[] |OUT-6 N.C.
shown, the maximum current wiring L1-6 27 @ OUT-6 N.O.
you may apply to the module L1-7 29 @ OUT-7 N.C.
through a single contact point L1-7 31 [@] ] |OUT-7 N.O.
is 8A. 11 O——1L1-7 33 ﬁ Not used
4. The jumper bar part number is Not used T |Not used
97739201. Contact your local — L2
Rockwell Automation sales -
representative to order additional
Jumper bars, if necessary. Daisy chain to other RTBs [] []
5. If separate power sources are 30241-M
used, do not exceed the specified
isolation voltage.
Simplified schematic LED indicator
+24V
: Lo (> RELAY OUTPUT
| D) 38
| ST01234567OB
1 OUT-0 N.C. K
Control Bus D 8
Interface | D)
S OUT-0 N.O.
Display
30344-M 40456-M
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1756-OX8l Specifications

Specification: Value: Specification: Value:

Number of Outputs 8 N.0. & 8 N.C. (2 points/common) UL Ratings €300, R150 Pilot Duty
Module Location 1756 ControlLogix Chassis Minimum Load Current 10mA per point
Backplane Current 100mA @ 5.1V dc & 100mA @ 24V dc Initial Contact Resistance | 30mQ

(Total backplane power 2.91W)

Maximum Power 3.1W @ 60°C Switching Frequency 1 operation/3s (0.3Hz at rated load) maximum
Dissipation (Module)
Thermal Dissipation 10.57 BTU/hr Bounce Time 1.2ms (mean)

Output Voltage Range 10-265V 47-63Hz/5-150V dc Expected Contact Life 300k cycles resistive/100k cycles inductive
Output Voltage Range 5-30V dc @ 2A resistive Isolation Voltage
(load dependent) 48V dc @ 0.5A resistive Channel to channel 100% tested at 2546V dc for 1s
125V dc @ 0.25A resistive (265V ac maximum continuous voltage)
125V ac @ 2A resistive User to system 100% tested at 2546V dc for 1s
240V ac @ 2A resistive (265V ac maximum continuous voltage)
Output Current Rating Resistive Power Rating (steady state) | 250W maximum for 125V ac resistive output
(at rating power) 2A @ 5-30V dc 480W maximum for 240V ac resistive output
0.5A @ 48V dc 60W maximum for 30V dc resistive output
0.25A @ 125V dc 24W maximum for 48V dc resistive output
2A @ 125V ac 31W maximum for 125V dc resistive output
2A @ 240V ac 250VA maximum for 125V ac inductive output
Inductive 480VA maximum for 240V ac inductive output
2A steady state @ 5-30V dc 60VA maximum for 30V dc inductive output
0.5A steady state @ 48V dc 24VA maximum for 48V dc inductive output

0.25A steady state @ 125V dc
2A steady state, 15A make @ 125V ac
2A steady state, 15A make @ 240 V ac

31VA maximum for 125V dc inductive output

Maximum Off-State
Leakage Current

OmA

Fusing

None - Fused IFM is recommended to protect
outputs (See pub. 1492-2.12)

Output Delay Time Environmental Conditions

Offtoon 13ms maximum Operating Temperature | 0to 60°C (32 to 140°F)

On to off 13ms maximum Storage Temperature -40 to 85°C (-40 to 185°F)

Relative Humidity 5 t0 95% noncondensing

Configurable Fault States | Hold Last State, ON or OFF Scheduled Outputs Synchronization within 16.7s maximum,
per Point (OFF is the default) reference to the CST
Configurable States in Hold Last State, ON or OFF RTB Screw Torque 4.4 inch-pounds (0.4Nm) maximum
Program Mode per Point | (OFF is the default) (Cage clamp)
Module Keying Software configurable Screwdriver Blade Width 1/8 inch (3.2mm) maximum
(Backplane) for RTB
RTB Keying User defined mechanical keying RTB and Housing 36 Position RTB (1756-TBCH or TBS6H)!
Conductors Agency Certification - . ) )

Wire Size 22-14-gauge (2mm2) stranded? (when product or :'Il_'L_ Listed Industrial Control Equipment

3/64 inch (1.2mm) insulation maximum packaging is marked) Certified Process Control Equipment
Category 12, 3 Certified Class I, Division 2, Group A, B, C, D

-::_:“E:r Approved Class I, Division 2, Group A, B, C, D

c E Marked for all applicable directives

0 Marked for all applicable acts
N223

L Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system level installation manual.

3 Referto publication 1770-4.1, "Programmable Controller Wiring and Grounding Guidelines”
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Chapter Summary and In this chapter you learned about module specific information. Move
What's Next on to Chapter 8, Troubleshooting Your Module.
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Chapter 8

What This Chapter Contains

Using Indicators to

Troubleshoot Your Module

Troubleshooting Your Module

This chapter describes the indicators on the ControlLogix digital

modules and how to use them to troubleshoot the module. The
following table describes what this chapter contains and its location.

For information about: See page:
Using Indicators to Troubleshoot Your 8-1
Module

Using RSLogix 5000 to Troubleshoot Your | 8-4
Module

Chapter Summary and What's Next 8-6

Each ControlLogix I/0 module has indicators which show individual

located on the front of the module.

LED indicators for input modules

Table 8.A
Status Indicators for Input Modules

I/0 state (yellow), fault, or fuse status (red). A bi-colored LED
indicates module status with an “OK” (red/green). LED indicators are

LED This display: Means: Take this action:

indicators:

OK Green light The inputs are being None
multicast and in normal
operating state.

oK Flashing green light The module has passed None
internal diagnostics but is
not multicasting inputs or it
is inhibited.

oK Flashing red light Previously established Check controller and
communication has timed | chassis communication.
out.

oK Red light The module must be Replace the module.
replaced.

I/0 State Yellow The input is active. None

/0 Fault Red Afault has occurred for this | Check this point at the
point. controller.
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8-2  Troubleshooting Your Module

The following LED indicators are used with input modules:

I/0 State

1/0 Fault

1756-1B16D

- DCINPUT

g

ST01234567
FLT 01234567 O

K
ST 8910112131415
FLT 89 101112131415
DIAGNOSTIC

1756-1A8D 1756-IB16l, IH16l, 1B16, IC16, IV16
) ACINPUT - DCINPUT
8 8
ST01234567 (et Module ST012345670
FIT01234567 KIQI Status ST8910NRBUIL K
G} 8

DIAGNOSTIC

1756-1B32, 1756-1V32

1756-1A16, IA161, IM16l, IN16

) DCINPUT
sT01234567 3
111111
ST890123453|5|
11112222
ST67890123 8
5122222233
45678901

© ACINPUT

ST012345670
ST89101NRBUBL K

3

d

0

20945

LED indicators for output modules

Table 8.B
Status Indicators for Output Modules

LED This display: Means: Take this action:

indicators

0K Steady green light The outputs are actively None
being controlled by a
system processor.

OK Flashing green light The module has passed None
internal diagnostics but is
not actively controlled or it
is inhibited.

OK Flashing red light Previously established Check controller and
communication has timed | chassis communication.
out.

0K Steady red light The module must be Replace the module.
replaced.

I/0 State Yellow The output is active. None

I/0 Fuse Red A short overload fault has | Check wiring for short
occurred for a point in overload.
this group. Check the module

properties in RSLogix 5000
and reset the fuse.

/0 Fault Red Afault has occurred for this | Check this point at the
point. controller.
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I/0 Fuse

1756-0A16

1756-0A16I

(> ACOUTPUT

ST01234567
FUSE I 2|;|
ST89NURBULS

FUSE

1756-0A8D

(> ACOUTPUT

38

ST01234567 OB
sTgonurBuUs K

1756-0A8E

(> ACOUTPUT

ST01234567 OB
FLT 012 34567K @

DIAGNOSTIC

1756-0B16E

(> ACOUTPUT

ST01234567 ¢
FUSE012 34567 K

ELECTRONICALLY FUSED

1756-0B16|

(> DCOUTPUT

ST01234567
FUSE I EB
ST89DUDRBUIES

FUSE I

(> DCOUTPUT

ELECTRONICALLY FUSED

1756-0B8, OC8, OH8I

ST01234567OB
sTe9wuRBUsL K

1756-0OB8El

(>> DCOUTPUT

3

ST01234567 OB
K

0

(3> DCOUTPUT

ST012345670
FUSE 01234567 K

0

ELECTRONICALLY FUSED

1756-0X8I

(3> RELAY OUTPUT

8

ST01234567OB
K

0

40464

The following LED indicators are used with output modules.

1756-0A8, ON8

(> ACOUTPUT

3
ST01234567 ¢
K

0

1756-0B16D

(> DCOUTPUT

ST01234567 8
FLT01234567B
ST89101NR1BMUB

FLT 89 01112131415 @

DIAGNOSTIC

1756-0B32

(> DC OUTPUT

ST01234567

8
srgg llllll OB
11 «

6

4

2
ST 67 2
22 3
ST 4s 0

o ok O
~N O
o ON N
©oN RPN W
Pw wN O

1756-0W16l

(3> RELAY OUTPUT
8

ST01234567OB
STeonULBUSL K
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Using RSLogix 5000 to
Troubleshoot Your Module

In addition to the LED display on the module, RSLogix 5000 will alert
you to fault and other conditions. You will be alerted in one of three
ways:

Warning signal on the main screen next to the module-This
occurs when the connection to the module is broken

Message in a screen’s status line

Notification in the Tag Editor - General module faults are also
reported in the Tag Editor. Diagnostic faults are only reported in
the Tag Editor

Status on the Module Info page

The screens below display fault notification in RSLogix 5000.

Warning signal on main screen

B [ dem Jeach G Cerse [wh geies o
HIE e o [

T T T 5 5 - |1 - [ 2315 5 57

7 =145 140 Configuration
. § [0]1756-ENET/B ENET

ﬂ [2] 1756-IB16D DlAG_IMPLT
ﬂ [4] 1756-0B160 DlaG_OUTI
ﬂ [B] 1756-CHE/B COMTROLM
/&.. [9] 178E-MO24E MOTION

Warning signal - The module in slot 9 has faulted

Warning icon when a
communications fault occurs

or if the module is inhibited

.

Fault message in status line

i Module Properties - Local:9 [1756-M0ZAE 3.1)
Generall Caonnection
— Identification — Statu
Wendor Allen-Bradley P ajor Fault; Mone
Product Type: General Motion Control tinor Fault: Mone
Product Code: 175E-MO24E Internal State: [TEH0030] unknown
Revizion: 1.6
Serial Mumber: 000714649 Configured: No
Product Mame: 175EMOZAE Owned: Mo
Madule |dentity: Mizmatch
— Coordinated Systern Time [C5T)
Timer Hardware: Ok
Timer Sync'ed: No Refresh | Reset Module |
Status line provides information on the
module’s fault and on the connection ———— Status: Favited ok | canes | e | Hep |
to the module
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Troubleshooting Your Module ~ 8-5

Notification in Tag Editor

A fault has occurred for any point that A E0_ 200 1110 LLIT_LL11_LE1L
lists the number 1 in the Fault line

i e e | | | [

Determining Fault Type

When you are monitoring a module’s configuration properties in
RSLogix 5000 and receive a Communications fault message, the
Connection page lists the type of fault.

The fault type is listed here

For a detailed listing of the possible faults, their causes and suggested
solutions, see Module Faults in the online help.
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Chapter Summary and In this chapter you learned about troubleshooting the module.
What's Next

Move on to Appendix A, Using Software Configuration Tags.

Publication 1756-UM058C-EN-P - March 2001



Appendix A

Using Software Configuration Tags

Althou_gh this appendix pr_esent_s the option of
changing a module’s configuration through the Tag

Editor of RSLogix 5000, we suggest that you use the
module’s properties tabs to change configuration
when possible.

When you create a module, module-defined data types and tags are
created. These Tags allow you to access the Input and Output Data
and Configuration of Data of the module via the controller’s ladder

logic.

The types of tags created vary for each module. There is also variation
among the tags for any particular module, depending on which
communications format you chose when creating a module.

For example, the 1756-1A161 module has four choices of
Communications Formats: Input Data, CST Timestamped Input Data,
Listen-Only Input Data, Listen-Only CST Timestamped Input Data. If
you choose CST Timestamped Input Data, several more tags are
created than if you choose Input Data.
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The following screens show the difference between viewing change
of state for a point on the 1756-1A161 module through the module’s
properties tabs and the Data Monitor in the Tag Editor.

B Module Properties - Local:2 [1796-1B16D 2.1]

Module Properties

Change of state

RV R (Y

<]

Data Monitor

Change of state

Both screens show the same feature on the module.
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Module Tag Names and The set of tags as_soci_ated with any module d_epends on thg type of module
Definitions and the Communications Format chosen during configuration.

Standard Input Module Tags

Tables A.1 and A.2 list and define all tags that may be used for
ControlLogix standard digital input modules. Input modules have two
types of tags:

« configuration
* input data.

IMPORTANT The table below lists all p(_)ssi_ble standard input _
module tags. In each application, though, the series

of tags varies, depending on how the module is
configured.

Configuration Tags

Table A.1
Standard Input Module Configuration Tags
Name (as listed in | Configuration Definition:
the Tag Editor): or /0 Data:
COSONOffEn Configuration Change of State ON to OFF — Triggers an event in the controller for ON to
(1bit per point) OFF transition of input point and causes the input module to update the data

table as soon as possible. The CST timestamp is also updated.
O=disable, 1=enable

COS OffOnEn Configuration Change of State OFF to ON — Triggers an event in the controller for OFF to
(1 bit per point) ON transition of input point and causes the input module to update the data
table as soon as possible. The CST timestamp is also updated.

0O=disable, 1=enable

FilterOnOff_0_7 etc. | Configuration Filter Times ON to OFF — Filter time for digital filter in digital input modules for
(1 byte per group) ON to OFF transition. Operates on groups of 8 points.

Valid DC filter times=0, 1, 2, 9, 18ms

Valid AC filter times=1, 2ms

FilterOffOn_0_7 etc. | Configuration Filter Times OFF to ON — Filter time for digital filter in digital input modules
(1 byte per group) for OFF to ON transition. Operates on groups of 8 points.

Valid DC filter times=0, 1, 2ms

Valid AC filter times=1, 2ms
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Input Data Tags

Table A.2
Standard Input Module Input Data Tags
Name (as listed in | Configuration Definition:
the Tag Editor): or /0 Data:
CSTTimestamp Input data Coordinated System Time Timestamp — Timestamp can be configured to
(8 bytes) indicate the time that data changed (see COSOffOnEn, COSOnOffEn,

COSStatus, DiagCOSDisable) and/or the time that a diagnostic fault occurred
(see OpenWireEn, FieldPwrLossEn).

Data Input data Off/On status for the input point.

(1 bit per point) 0=0ff, 1=0n

Fault Input data This is an ordered status of faults which indicates that a point is faulted and
(1 bit per point) input data for that point may be incorrect. Check other diagnostic faults, if

they are available, for further diagnosis of the root cause. If communication to
the input module is lost, then all points for the module will be faulted.
0=no fault, 1=fault (OpenWire or FieldPwrLoss or Comm Fault)

Standard Output Module Tags

Tables A.3 to A.5 list and define all tags that may be used for
ControlLogix standard digital output modules. Output modules have
three types of tags

« configuration
* input data
 output data.

IMPORTANT The table below lists all pc_)ssi_ble standard output_
module tags. In each application, though, the series

of tags varies, depending on how the module is
configured.

Configuration Tags

Table A3
Standard Output Module Configuration Tags
Name (as listed in | Configuration Definition:
the Tag Editor): or /0 Data:
FaultMode Configuration Fault Mode — Used in conjunction with FaultValue to configure the state of
(1 bit per point) outputs when a communications fault occurs. See FaultValue.
0=Use FaultValue (OFF or ON), 1=Hold Last State
FaultvValue Configuration Fault Value — Used in conjunction with FaultMode to configure the state of
(1 bit per point) outputs when a communications fault occurs. See FaultMode.
0=OFF, 1=ON
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Table A3

Standard Output Module Configuration Tags

Name (as listed in

Configuration

Definition:

the Tag Editor): or /0 Data:
ProgMode Configuration Program Mode — Used in conjunction with ProgValue to configure the state
(1 bit per point) of outputs when the controller is in Program Mode. See ProgValue.

0=Use ProgValue (OFF or ON), 1=Hold Last State
ProgValue Configuration Program Value — Used in conjunction with ProgMode to configure the state
(1 bit per point) of outputs when the controller is in Program Mode. See ProgMode.

0=0ff, 1=0n
ProgToFaultEn Configuration Program to Fault Transition — Diagnostic enables the transitioning of

(1 byte per module)

outputs to FaultMode if a communications failure occurs in Program Mode.
Otherwise outputs will remain in ProgramMode. See ProgMode, ProgValue,
FaultMode, FaultValue.

O=outputs stay in ProgramMode if comm failure

1=outputs got to FaultMode if comm failure

Input Data Tags

Table A4

Standard Output Module Input Data Tags

Name (as listed in

Configuration

Definition:

the Tag Editor): or /0 Data:

CSTTimestamp Input data Coordinated System Time Timestamp — Timestamp of diagnostic input

(8 bytes) data including fusing (see BlownFuse, NoLoad, OutputVerifyFault,
FieldPwrLoss), which is updated whenever a diagnostic fault occurs or goes
away.

Data Input data Data — Off/On status for the output point ECHOED back from the output

(1 bit per point) module. This is used to verify proper communication only No field side
verification is done. For field side verification, see OutputVerifyFault.
0=0ff, 1=0n

Fault Input data This is an ordered status of faults which indicates that a point is faulted and

(1 bit per point) I/0 data for that point may be incorrect. Check other diagnostic faults, if they
are available, for further diagnosis of the root cause. If communication to the
input module is lost, then all points for the module will be faulted.
0=no fault, 1=fault (FuseBlown, NoLoad, OutputVerifyFault,
FieldPwrLoss, or CommFault)

FuseBlown. Input Data Fuse is Blown — An electronic or mechanical fuse has detected a short or

(1 bit per point) overload condition for an output point. All FuseBlown conditions are latched

and must be reset by the User.
0=no fault, 1=fault
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Output Data Tag

Table A5

Standard Output Module Output Data Tags

Name (as listed in

Configuration

Definition:

the Tag Editor): or /0 Data:

CSTTimestamp Output data Coordinated System Time Timestamp — Timestamp to be used with

(8 bytes) Scheduled Outputs and Coordinated System Time (CST). Used to synchronize
outputs across the system by indicating the time (CST Timestamp) at which
the output module is to apply its outputs.

Data Output data Off/On status for the output point. originating from the controller

(1 bit per point) 0=0ff, 1=0n

Diagnostic Input Module Tags

Tables A.6 and A.7 list and define all tags that may be used for
ControlLogix diagnostic digital input modules. Input modules have

two types of tags

« configuration
* input data.

IMPORTANT The table below lists all p(_)ssi_ble diagnostic input_
module tags. In each application, though, the series

of tags varies, depending on how the module is
configured.

Configuration Tags

Table A.6
Diagnostic Input Module Configuration Tags
Name (as listed in | Configuration Definition:
the Tag Editor): or /0 Data:
COSONOffEn Configuration Change of State ON to OFF —Triggers an event in the controller for ON to
(1bit per point) OFF transition of input point and causes the input module to update the data
table as soon as possible. The CST timestamp is also updated.
0O=disable, 1=enable
COS OffOnEn Configuration Change of State OFF to ON — Triggers an event in the controller for OFF to
(1 bit per point) ON transition of input point and causes the input module to update the data
table as soon as possible. The CST timestamp is also updated.
0O=disable, 1=enable
DiagCOSDisable Configuration Diagnostic Change of State — Triggers the module to transmit diagnostic
(per module) status data with an updated timestamp as soon as the diagnostic data
changes state
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Table A.6

Diagnostic Input Module Configuration Tags

Name (as listed in

Configuration

Definition:

the Tag Editor): or |/0 Data:
FaultLatchEn Configuration Fault is Latched — If enabled for a point, any OpenWire or FieldPwrLoss will
(1 bit per point) stay latched in the faulted state even if the fault no longer exists until the
User clears the fault.
0O=disable, 1=enable latching
FieldPwrLossEn Configuration Field Power Loss — Enables Field Power Loss diagnostic.
(1 bit per point) O=disable, 1=enable
FilterOnOff_0_7 etc. | Configuration Filter Times ON to OFF — Filter time for digital filter in digital input modules for
(1 byte per group) ON to OFF transition. Operates on groups of 8 points.
Valid DC filter times=0, 1, 2, 9, 18ms
Valid AC filter times=1, 2ms
FilterOffOn_0_7 etc. | Configuration Filter Times OFF to ON — Filter time for digital filter in digital input modules

(1 byte per group) for OFF to ON transition. Operates on groups of 8 points.
Valid DC filter times=0, 1, 2ms
Valid AC filter times=1, 2ms

OpenWireEn Configuration Open Wire — Enables Open Wire diagnostic.

(1 bit per point) O=disable, 1=enable

Input Data Tags

Table A7
Diagnostic Input Module Input Data Tags
Name (as listed in Configuration Definition:
the Tag Editor): or I/0 Data:
CSTTimestamp Input data Coordinated System Time Timestamp — Timestamp can be configured to
(8 bytes) indicate the time that data changed (see COSOffOnEn, COSONnOffEn,
COSStatus, DiagCOSDisable) and/or the time that a diagnostic fault
occurred (see OpenWireEn, FieldPwrLossEn).
Data Input data Off/On status for the input point.
(1 bit per point) 0=0ff, 1=0n
Fault Input data This is an ordered status of faults which indicates that a point is faulted and
(1 bit per point) input data for that point may be incorrect. Check other diagnostic faults, if
they are available, for further diagnosis of the root cause. If communication
to the input module is lost or inhibited, then all points for the module will be
faulted by the processor.
0=no fault, 1=fault (OpenWire or FieldPwrLoss or Comm Fault)
FieldPwrLoss Input Data Field Power Loss — AC input diagnostic detects that field power has failed
(1 bit per point) or is disconnected from the module. Open Wire will also be detected.
0=no fault, 1=fault
OpenWire Input data Open Wire — Diagnostic which detects that a wire has been disconnected
(1 bit per point) from the input point. If a group of points all show this fault, then possibly the

return (L1 or GND) is missing from the module. Also see FieldPwrLoss.
0=no fault, 1=fault
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Diagnostic Output Module Tags

Tables A.8 to A.10 list and define all tags that may be used for
ControlLogix diagnostic digital output modules. Output modules have

three types of tags

« configuration
* input data
 output data.

IMPORTANT The table below lists all possible diagnostic output

module tags. In each application, though, the series
of tags varies, depending on how the module is
configured.

Configuration Tags

Table A.8

Diagnostic Output Module Configuration Tags

Name (as listed in

Configuration

Definition:

the Tag Editor): or /0 Data:
FaultLatchEn Configuration Fault is Latched — If enabled for a point, any NoLoad, OutputVerifyFault or
(1 bit per point) FieldPwrLoss will stay latched in the faulted state even if the fault no longer
exists until the User clears the fault. This does not affect FuseBlown; it is
always latched.
O=disable, 1=enable latching
FaultMode Configuration Fault Mode — Used in conjunction with FaultValue to configure the state of
(1 bit per point) outputs when a communications fault occurs. See FaultValue.
0=Use FaultValue (OFF or ON), 1=Hold Last State
FaultvValue Configuration Fault Value — Used in conjunction with FaultMode to configure the state of
(1 bit per point) outputs when a communications fault occurs. See FaultMode.
0=OFF, 1=ON
FieldPwrLossEn Configuration Field Power Loss — Enables Field Power Loss diagnostic.
(1 bit per point) O=disable, 1=enable
NoLoadEn Configuration No Load — Enables No Load diagnostic.
(1 bit per point) O=disable, 1=enable
OutputVerifyEn Configuration Output Verify — Enables Output Verify diagnostic.
(1 bit per point) O=disable, 1=enable
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Table A.8

Diagnostic Output Module Configuration Tags

Name (as listed in

Configuration

Definition:

the Tag Editor): or /0 Data:
ProgMode Configuration Program Mode — Used in conjunction with ProgValue to configure the state
(1 bit per point) of outputs when the controller is in Program Mode. See ProgValue.

0=Use ProgValue (OFF or ON), 1=Hold Last State
ProgValue Configuration Program Value — Used in conjunction with ProgMode to configure the state
(1 bit per point) of outputs when the controller is in Program Mode. See ProgMode.

0=0ff, 1=0n
ProgToFaultEn Configuration Program to Fault Transition — Diagnostic enables the transitioning of

(1 byte per module)

outputs to FaultMode if a communications failure occurs in Program Mode.
Otherwise outputs will remain in ProgramMode. See ProgMode, ProgValue,
FaultMode, FaultValue.

O=outputs stay in ProgramMode if comm failure

1=outputs got to FaultMode if comm failure

Input Data Tags

Table A9

Diagnostic Output Module Input Data Tags

Name (as listed in

Configuration

Definition:

the Tag Editor): or /0 Data:

CSTTimestamp Input data Coordinated System Time Timestamp — Timestamp of diagnostic input

(8 bytes) data including fusing (see BlownFuse, NoLoad, OutputVerifyFault,
FieldPwrLoss), which is updated whenever a diagnostic fault occurs or goes
away.

Data Input data Data — Off/On status for the output point ECHOED back from the output

(1 bit per point) module. This is used to verify proper communication only No field side
verification is done. For field side verification, see OutputVerifyFault.
0=0ff, 1=0n

Fault Input data This is an ordered status of faults which indicates that a point is faulted and

(1 bit per point) I/0 data for that point may be incorrect. Check other diagnostic faults, if they
are available, for further diagnosis of the root cause. If communication to the
input module is lost or inhibited, then all points for the module will be faulted
by the processor.
0=no fault, 1=fault (FuseBlown, NoLoad, OutputVerifyFault,
FieldPwrLoss, or CommFault)

FieldPwrLoss Input Data Field Power Loss — AC output diagnostic detects that field power has failed

(1 bit per point)

or is disconnected from the module. No Load will also be detected.
0=no fault, 1=fault

Publication 1756-UM058C-EN-P - March 2001



Using Software Configuration Tags

Table A.9
Diagnostic Output Module Input Data Tags
Name (as listed in | Configuration Definition:
the Tag Editor): or /0 Data:
FuseBlown. Input Data Fuse is Blown — An electronic or mechanical fuse has detected a short
(1 bit per point) circuit condition for an output point. All FuseBlown conditions are latched and
must be reset by the User.
0=no fault, 1=fault
NoLoad Input data No Load — Diagnostic which indicates the absence of a load (e.g. the wire is
(1 bit per group) disconnected from the module). This diagnostic only operates in the OFF
state.
0=no fault, 1=fault
OutputVerifyFault Input data Output Verify — Diagnostic which indicates that the output has been
(1 bit per point) commanded to the ON state but the output has not been verified to be ON.
0=no fault, 1=fault (output is not ON)
Output Data Tag
Table A.10
Diagnostic Output Module Output Data Tags
Name (as listed in | Configuration Definition:
the Tag Editor): or /0 Data:
CSTTimestamp Output data Coordinated System Time Timestamp — Timestamp to be used with
(8 bytes) Scheduled Outputs and Coordinated System Time (CST). Used to synchronize
outputs across the system by indicating the time (CST Timestamp) at which
the output module is to apply its outputs.
Data Output data Off/On status for the output point. originating from the controller
(1 bit per point) 0=0ff, 1=0n
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Accessing the Tags When you access tags, you have two options. You can:

¢ monitor tags - option allows you to view tags and change their
values

« edit tags - option allows you to add or delete tags but not
change values

1. Select Controller Tags

2. Click on the right mouse button to
display the menu

3. Select Monitor Tags

Click on the slot number of
the module you want to see

Configuration information is
listed for each point on the
module located at Local 2:C
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Changing Configuration Some configurable features are changed on a module-wide basis and
Through the Tags some on a point-by-point basis.

IMPORTANT Although you can change t_he va!ue f_or any point in
the tags, the module’s configuration is not updated

until you download the information, see page A-14.

B B M Geesch Loge |

| @lalicdal=]=] |

sorcis Pragran w|| Mz Foca

Module Properties Dialog ‘o Acken s D
Sadeci Macend Pah
i AT
Pull down this menu and
click here to go offline.
et
Hur Hisde
T Mo
Lo Canivalia e
il

Once you are offline, you can make configuration changes.

Module-wide Configurable Features

For features, such as Program to Fault enable, that are configured on a
module-wide basis, highlight the value and type in the new value.

# Controller Tags - Uzer_Documentation[controller]

Scope: IUser_Documentatior 'I Show: Sok: ITag Mame 'I
Tag Mame 7 | Walue | Shyle Tupe -
[+-Local1:C Io..1 AB:1TRE
In the Data Monitor [+-Local:1:l Io..1 AB:1TRE
[=l-Local2C Io..1 AB:1TRE
1. Highlight the value here » bocah2E-ProgToFatiEn I > ]| Decimal BOOL
[+|-Local:2:C.Faulttode Z#0000_0000_0000_00. .. |Binary DINT
2. Type a new value === .
[+I-Local:2:C.F aulty alue 2#0000_0000_0000_00. .. |Binany DINT
[+|-Local:2:C.Proghiode Z#0000_0000_0000_00. .. |Binaw DINT
[+]-Local:2:C.Progy alue Z#0000_0000_0000_00. .. |Binaw DINT
[+-Local:2 Io..) AR:1TRE
[+-Local2:0 Io..) AR:1TRE
B
|4 [* ]\ Monitor Tags A Edit Tags / [=] | I

RSLogix 5000 will not allow you to enter invalid values for any
feature. If you enter an invalid value, the software prompts you to
reenter the value. You cannot proceed until a valid value is entered.
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Point-by-Point Configurable Features

For features, such as No Load enable, that are configured on a
point-by-point basis, there are two ways to change the configuration.

e Pull-down Menu
or

 Highlight Value

Pull-down Menu

# Controller Tags - Uszer_doc[controller] = 0[] I
Soope: IUser_doc[controller] 'l Show: |3 how 2l >| Sot ITBQ Narne 'l
Tag Mame 7 | Walue € | Style Type ;l
[+-Local:2:C.Fiker0f0n_8_15 1 |Decimal SINT
[+-Local:2:C.FikerOnOif_8_15 1 |Decimal SINT
[+-Local 2 C.C050n0fER Z#0000_0000_0000_00. . . Binary DINT
[+-Local 2 C.COS00nEn Z#0000_0000_0000_00. . . Binary DINT
[+-Local:2C.FaultLatchEn Z#0000_0000_0000_00. . . Binary DINT
[+-Local:2:C.0penwfireE n Z#0000_0000_0000_00. .. |Binary DIMT
[=l-Local 2 Io..1 AB:1756_
1. Click on the far left side of the Value b —H-LoeakFaul ~| zgo000_oooo_oooo_. . . |Binay DINT
column and a pull-down menu appears [+ LocalZl.Data 7| 8| 5| 4| 3] 2] 1] o DINT
[#-Local:Z|.CST Timestamp ool 1) 1) 1l af of 1| 1 2l DIMT[Z]
[+-Local:2:1.0 penvwire 15-5 NI DINT
[+-Local 4:C 23-15 ol ol ol ol ol al o AB:17RE_
[+-Local 4 31-24 ol ol al ol ol ol o AB:17RE_
[+-Local4:0 T AB:17RE_
[+ [ I\ Monitor Tags A Edt Tags K2 | iy
2. Highlight the point that needs to be NOTE: RSLogix 5000 will not allow
changed and type a valid new value you to enter invalid values

for point-by-point features
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Highlight Value

# Controller Tags - User_Documentation[controller]

Scope: IUser_Documentatiorj Shaw: |5how Al vI Sart: ITag Mame j
Tag Mame 2 | Walue * | Style Type |
[=-Local1:C I...0 AB:17RE
—Local1:C.ProgT oF aultEn 0 | Decimal BOOL
[+|-Local1:C.Faulttdods 2#0000_0000_0000_00. .. |Binary DINT
[+|-Local: 1:C.F aulbfalue 2#0000_0000_0000_00. .. |Binary DINT
[+-Local1:C. Progtdode 2#0000_0000_0000_00. .. |Binary DIMT

»|z#0000 offo0 _oooo oooo oooo oooo o000 0000

» [+]-Local 1:C. Progy alue

1. Highlight the value of the feature Ee-lacal Ll > Loned AB:1TSE_
you want to change. Note that this ol (EELY BRI
series of values is listed in
descending order of point number.

Make sure you have highlighted
the point you want to change. =
4 [1* I\ Monitor Tags 4 Ecit Taos /' ] | _’I—J

2. Type in the valid new value.

After you change the configuration data for a module, the change

Downloading New i _ _
does not actually take affect until you download the new information.

Configuration Data
From the Tag Editor

%o’ RSLogix 5000 - User_doc [1756-

File Edit “iew Search Logic Comn

ETEENSE

IfoIine LI IND Forces

I who Active
Select Recent Path...

ces Dizable
E.164\Back

L

Go Online
Upload...

Download

Pull down this menu and click ——
here to download the new data P——
Furade

ezt ode
et e [ a0z

[slEan Eaults
[ T Fatal s

rans
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Click here to download new data

Filter times for groups of points

Change of state: ON to OFF or OFF to ON

RSLogix 5000 verifies the download process with this pop-up screen.

Download

Download to the contraller:
Mame: User_doc
Type: 175E-L144 1756-M0/0 LOGIx5550

Uzing thiz communications configuration:

Drriver: AB_DF1-1
Path:

Cancel |

This completes the download process.

Sample Series of Tags

1756-1A161

The set of tags associated with a 1756-1A161 module that was
configured using CST Timestamped Input Data for its
Communications Format is shown below.

The configurable features for this configuration are as follows:

* Filter Times
» Change of State

When you access the tags for this module as described on page A-11,
you see the screen below.

u
e |u:-||_|.-H|J1"I'|'il\-' ""I ‘Il"!:l'-hﬂ'ﬂ"l "'I oz I'i;Hm ll
T Marsn .rl'-l'h +|§ﬂ I'Iy- =
— LacatBC {-——} bl TS
b+ Lot 1 Fibaar8_F ] L |Diaciraad £
+ Locat 1C FibsOna_I_7 T FrT— K1
+ Locat 1T FibsOrn 115 L | Dimcirasd SHT
F Locat T POl 815 Py Fre— FHT
+ Locat 1T FeaOMn,15_23 | [usciral KT
+ Locdk 11 Fesn¥_T5_23 1 | [uscimed SHT
+ Locst 15 Fiesil r_24_71 ) | Duscirend SHT
F Logdl 1.0 Fileani]§_24_3) ) i SHT
b+ Liest 1 OO50RDNE R a0 B0 B b_0 i _, ., |Ewes Caur
+ Leed 10 [0S0 rEn 2H0_D00D_000_. ., | B CiMT
[l BT | Lowab] [k 7_—]
4 Locat 71 Fauit 2#0000_DO0D_000_E. .. | B (]}
4 Locat 11 Data ZAE0_COO0_0000_0]. . . | B CiMT
& Leca 20 | [ooab] AEATE_ -
4 [ V] aonitne Tagm 4Bl Gagn 114l | :j_l
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1756-0A8D

The set of tags associated with a 1756-OA8D module that was
configured using Full Diagnostics Output Data for its
Communications Format is shown below.

The configurable features for this configuration are as follows.

e Fault Mode and Value

* Program Mode and Value
* Diagnostic Latch

e No Load

¢ Output Verify

 Field Power Loss

When you access the tags for this module as described on page A-11,
you see the screen below.

0] _C0A0 A0 0. ..
ZMD0]_0OI0_A00 [, - . |EBnay
A0 _CA0 0006, . . | By
0] _0a0_0 D0 _{. . . | By

Fault mode and value

Program mode and value

Diagnostic latch enable ZMD0I_D0a0_10m_pd, - . |Bnay
No load enabled M 000_{0a0_01 000_{x, . . | By
Output verify enable : ER 00 _(030_0 pi_r, ..

Field power loss enable : EFI_(030_0 00 _i), ., | By

D _Ca1_i B _u, ., | sy
SR _(ahA0n_0 00 _(x, - . |Fisy
R0 (030 0000 0, ..
SBI000_DOD_AE00 o). - . |y
HRID0]_ (030 Q000 . - . | By
LMI000_ D030 A0 D9, ..
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Appendix B

Using Message
Instructions

Using Ladder Logic

You can use ladder logic to perform run time services on your
module. For example, page 6-22 shows how to reset an electronic
fuse on the 1756-OA8D module using RSLogix 5000. This appendix
provides an example of how to reset the same fuse without using
RSLogix 5000.

In addition to performing run time services, you can use ladder logic
to change configuration. Chapter 6 explained how to use the RSLogix
5000 software to set configuration parameters in your ControlLogix
analog 1/0 module. Some of those parameters may also be changed
through ladder logic.

In ladder logic, you can use Message instructions to send occasional
services to any ControlLogix I/0 module. Message instructions send
an explicit service to the module, causing specific behavior to occur,
for example, unlatching a high alarm.

Message instructions maintain the following characteristics:

» messages use unscheduled portions of system
communications bandwidth

 one service is performed per instruction

» performing module services does not impede module
functionality, such as sampling inputs or applying new outputs
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Processing Real-Time Control and Module Services

Services sent via message instructions are not as time critical as the
module behavior defined during configuration and maintained by a
real-time connection. Therefore, the module processes messaging

services only after the needs of the 1/0 connection have been met.

For example, you may want to unlatch all process alarms on the
module, but real-time control of your process is still occurring using
the input value from that same channel. Because the input value is
critical to your application, the module prioritizes the sampling of
inputs ahead of the unlatch service request.

This prioritization allows input channels to be sampled at the same
frequency and the process alarms to be unlatched in the time
between sampling and producing the real-time input data.

One Service Performed Per Instruction

Message instructions will only cause a module service to be
performed once per execution. For example, if a message instruction
sends a service to the module to unlatch the high high alarm on a
particular channel, that channel’s high high alarm will unlatch, but
may be set on a subsequent channel sample. The message instruction
must then be reexecuted to unlatch the alarm a second time.
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Creating a New Tag '5I'(r)1(i)soladder logic is written in the Main Routine section of RSLogix

Double-click here to
enter the Main Routine

.* MainProgram - MainR outine M=l E3
[ M5 G -
0 & Message . l—CENQ—I» —
: Messags Control Cut Inztiuction Ctrl+=
& Copy Instruction Crl+C
= Faste [yl
[End) Delete Inztruction Del
. Add Ladder Element... Ins
_Aﬂer aqdmg a message Edit Instruction Enter
instruction to a rung, you Edit Tag Description
must cregte a tag for the Toggle Bi o
message instruction
Find... [Ctrl+E |
Feplace...

1Right-click on the
question mark (?) to see GoTo.. CukG
this pull-down menu.

2 Click here to Create a Tag.

Y

4]+ ] MainRoutine / | v
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Fill in the following information when the New Tag pop-up
screen appears:

IMPORTANT We suggest you name the tag to md!cate_ what _
module service the message instruction is sending.

For example, the message instruction below is used
to reset an electronic fuse, and the tag is named to
reflect this.

Hew Tag

Name the tag here. —Heme:—ﬂsm_chn_ﬂesetjuse oK

Enter an optional description here. ——PBresuription

Cancel

Help
Choose the Base Tag Type here. ———TagTyper ™+ Base ¢ Aliss ¢ Consumed

gl

Choose the Message Data Type here. —WﬂMESSAGE _| Configure...
Choose the Controller Scope here.  —Sgap=— | User_manualicontroller |

Style: I j
IMPORTANT: Message tags can only ]

™ Eroduce this tag forup tar |2 _:Iconsumers

be created with the Controller Scope.

Enter Message Configuration

After creating a new tag, you must enter message configuration.

'
=

Click here to see the message
configuration pop-up screens
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Message Type is CIP Generic  ————— tinsmage frper— {17 G =

Service Code is 4d
Object Type is 1e
ObjectIDis 1

Object Attribute is
left blank

Enter message configuration on the following screens:

 Configuration pop-up screen
« Communications pop-up screen

A description of the purpose and set-up of each screen follows.
Configuration Pop-Up Screen

This pop-up screen provides information on what module service to
perform and where to perform it. For example, you must use this

screen to reset an electronic fuse (module service) on channel 0 of a
1756-OA8D module (where to perform service).

Heccage L onbgueaten - Shetd_Lhl Heoel_Fuce

Configuastion’ | Conmacsion |

Serpod Dl ’l"“ Hexd S i Skl Th0 Respsi_Fims =
—————fhetipe——fls i Mo OEeves[ =] Bwel

B e N
f TS o 0
bt Ll ] Cronate Tag |
o Enalde . Evlie Wl -1t 1] o Do Digeo Lewwgli O
2 Ersar Cipaciar ™ Wi Dt
Estwnaded] Ewved Lo

[T ] cews | s | mew
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Table B.2 contains information that must be entered on the
configuration pop-up screen to perform 1/0 module services:
Table B.1
Module Services and Configuration Pop-Up Screen Information
Service: Description: Service | Object Type | ObjectID | Object Source | Number of | Destination: Modules:
Code Attribute Elements
(bytes)
Retrieve Obtain module’s 1 77 1 N/A N/A 0 CST_Information All
csT CST status and 5'2’\(‘)T
informatio | check if module is [20]
n synchronized with
the CST.
Retrieve Obtain module’s 1 1 1 N/A N/A 0 WHO_Information All
Device general status SINTI48]
Informatio such as
n (WHO) ownership, health
and identity.
Reset the Reset module to 5 1 1 N/A N/A 0 N/A Al
Module “out of the box
condition” and go
through a
power-up.
Reset Clear any latched 4h 1d = input 1 N/A Enable_3 4 N/A 1756-0A8
Latched faults except Fuse modules 2_Points D, 0B16D,
Diagnostic Blown le= DINT OASE,
output IA8D,
modules IB16D only
Reset Reset blown fuse 4d le = 1 N/A Enable_3 4 Results 32 | 1756-0A8
Electronic | status for a point output 2_Points Points D, OB16D
Fuse module DINT DINT
Pulse Test | Performs a pulse 4c le= 1 N/A Pulse_Test_ 10 N/A 1756-0A8
test on the point. output Parameters D, OB16D
Only test one point module SINT[10]
at a time.
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Some services require multiple parameters/tags in the source and
destination fields (e.g. Pulse Test).

These services use copy instructions to move the multiple tags to/from
the message instruction source/destination tags. Table 2 lists the copy
instruction parameters need for these services.

Table B.2

Copy Instruction Parameters for Module Services

Source/Destination
Tag in MSG
Instruction:

Description:

Copy Instruction (COP) - This instruction moves data
to/from generic source/destination buffers

Source

Destination Length

(bytes)

Pulse_Test_Paramet
ers SINT[10]

Determines which point to perform the
pulse test on. Each bit corresponds to a
point. Only test one point at a time.

Enable_32_points
DINT

Pulse_Test Parameters |4

[0]

Determines maximum pulse width of the
pulse test in ms. Pulse test inverts state
of the output up to the maximum
specified time. Units are in 100us
increments. Default tag value = 2ms (i.e.
20).

Pulse_Width
INT

Pulse_Test_Parameters[ | 2
4]

For AC modules only, this specifies how
long to delay after the zero cross before
performing the pulse test. Optimum time
to perform pulse test is at its peak AC
voltage. Units are in 100ps increments.
Default tag value = 4ms (i.e. 40).

Zero_Cross_Delay
INT

Pulse_Test_Parameters[ | 2
6]

Specifies how long to wait after the pulse
is completed before declaring a fault.
Output verify delay parameter is needed
to account for the hardware propagation
delay. Units are in 100ps increments.
Default tag value = 2ms (i.e. 20).

Output_Verify_Delay
INT

Pulse_Test_Parameters[ | 2
8]

CST_Information Current CST Time from Module CST_Information[0] Current_Time 8
SINT[20] DINT[2]

Status of CST in Module CST_Information[8] CST_Status 2

Bit0: O=timer OK, 1=timer fault INT

Bit1: 0=no ramping, 1=ramping (ramping

indicates that once time is synchronized,

it will correct errors by slowly ramping to

the master’s time)

Bit2: 0=not time master, 1=time master

(e.g. controller)

Bit3: O=time not synced, 1=time synced

with master

Size of timer in bits CST_Information[10] CST_Timer_Size 2

INT
Unused CST_Information[12] CST_reserved 8
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Using Ladder Logic

Table B.2

Copy Instruction Parameters for Module Services

Source/Destination | Description: Copy Instruction (COP) - This instruction moves data
Tag in MSG to/from generic source/destination buffers
Instruction: Source Destination Length
(bytes)
WHO_Information Device manufacturer’s vendor ID (e.g. WHO_Information[0] WHO_vendor 2
SINT[47] 1=AB) INT
Device’s product type (e.g. 7=Digital I/0) | WHO_Information[2] WHO_product_type 2
INT
Device's catalog code which maps to its | WHO_Information[4] WHO_catalog_code 2
catalog number INT
Device’s major revision WHO_Information[6] WHO_major_revision 1
SINT
Device’s minor revision WHO_Information[7] WHO_minor_revision 1
SINT
Device’s internal status WHO_Information([8] WHO_status 2
Bit0: O=unowned, 1=owned INT
Bit2: O=unconfigured, 1=configured
Bits7-4: forms a 4-bit number indicating
Device Specific Status
For Digital 1/0:
0 = Self-Test
1 = Flash update in progress
2 = Communications fault
3 = Not owned
4 = Unused
5 = Internal fault (module needs to be
flash updated)
6 = Run Mode
7 = Program Mode (N/A for input
modules)
Bit8: 0=no fault, 1=Minor recoverable
fault (e.g. backplane error detected)
Bit9: 0=no fault, 1=Minor non-recoverable fault
Bit10: 0=no fault, 1=Major recoverable
fault
Bit11: 0=no fault, 1=Major
non-recoverable fault (e.g. module needs
to be reflashed)
Bits15-12: unused
Device’s serial number WHO_Information[10] WHO_serial_number 4
DINT
Number of characters in the text string. | WHO_Information[14] WHO_string_length 1
SINT
Device’s ASCII text string describing the | WHO_Information[15] WHO_ascii_string 32

module.
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Table 3 lists tags used in the Source and Destination fields of the

Message Instructions.

Table B.3

Source and Destination Field Tags
Source Tag: Description:
Enable_32_Points Parameter used to determine which points are enabled
DINT for the service e.g. If bit 0 = 1 for Reset Fuse, then point

0 has its electronic fuse reset.

Results_32_Paints
DINT

Pass (0)/ Fail (1) result for the service i.e. If bit 0 = 1 for
the results of the Reset Fuse, then the Reset Fuse failed
for point 0.

Communications Pop-Up Screen

This pop-up screen provides information on the path of the message
instruction. For example, the slot number of a 1756-OA8D module
distinguishes exactly which module a message is designated for.

IMPORTANT Use the B_»rowse button to see a list of the 1/0
modules in the system. You choose a path when you

choose a module from the list.

You must name an I/0O module during initial module
configuration to choose a path for your message
instruction.

b Cord g i - Slsid Chl Al Fase

o I Ijm - Use this Browse
Rl D button to see a
iy Tiitiiaiin =1 s list such as the

one displayed

l = I 3 below.

A Lacha Coresciom +

o Bl Eresli wighng G

o D D Ly, 0

i Dwea G I~ Timeud 0ua =
Enfemeded Eveca oot
or | cwew | aew bk
T T - |
[FETSE N
LT ]
Kl
e yewes
(= ] _snw | w= |
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Rungs 0 and 1 are used to detect
the transition from PROGRAM to
RUN mode. This is used to turn ON
“init” which causes the program to
initialize its tags

Rung 2 only executes once and
initializes the LastTimestamp.
LastTimestamp is used to detect a
Change of State on the input point
by checking to see if the timestamp
of the input data has changed

.
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Using Timestamped Inputs and Scheduled Outputs

This example demonstrates the use of timestamped inputs and
scheduled outputs for digital 1/0. The CST can be utilized to
synchronize the output turning OFF to ON based upon the time that
the input transitioned OFF to ON. The program can be extended to
include synchronizing multiple output modules by sending the same
timestamp to all output modules.

For this example, the output will follow the state of the input 0, but it
will be delayed by exactly 10ms. The advantage of using CST (over
timers) is that the synchronization is being performed at the 1/0
module which eliminates any jitter due to controller or
communication delays.

Your control becomes much more deterministic even under changing
loads. For this synchronization to work properly, the 10ms delay must
be long enough to account for any controller, backplane, and network
delays. The input and output modules must reside in the same rack as
a Time Master (i.e. Controller) Timestamp units are psecs.

Project: catl
alwayz_on init
r/"
L
always_on
"\.'
it e OO
] E Move -
Source  Time_at_which_nput_Changed_0
991817329 €
Dest LaztTimesztampl0]
991817889
b O
— Move
Source Time_at_whic:h_lnput_Changed_l
7
Dest LaztTimestampl1]
7€
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Rung 3 is the main rung which checks for Change of State on the
input point by comparing the current input timestamp (i.e.
Time_at_which_Input_Changed) with the last timestamp (i.e.
LastTimestamp).

The input point (i.e. point 0) must have Change of State enabled or
the timestamp will not update when the point transitions (e.g.
OFF-ON). Once Change of State has been detected,10ms is ADDed to
the input timestamp and sent to the output module’s timestamp.

This will cause the output module to apply its output exactly 10ms
(i.e. 10,000us) after the input changed state.

The MOVe instructions update "LastTimestamp[]" in preparation for the
next change of state.

IMPORTANT Timestamps are 8 bytes in size, t\_/vo DINTSs, _but only
the lower 4 bytes of the output timestamp (i.e.

Time_at_which_Output_Will_Change) are used to
schedule the outputs into the future (to a max of
16.7s or 16,700,000us

HEL
Mot Equal
Source & Time_at_which_lnput_Changed_[0
931817389 ¢
Source B LaztTimestamp[0]
991817883 ¢
HEL
Mot Equal
Source & Time_at_which_Input_Changed 1
7E
Source B LaztTimestamp[

400
Add
Source & Time_at_which_lnput_Changed_0
991817829 ¢
Source B 10000
Dest  Time_at_which_Output_will_Change
991827589 €
b
b ove
Source Time_at_which_|nput_Changed 0
991817829 ¢
Dest LaztTimestamp[0]
991817389 ¢
b Oy
e
Sournce Time_at_which_lnput_Ehanged_l_
7
Dest LastTimestamp[1]
7€
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Rung 4 is the standard XIC-OTE rung which controls the output point
based upon the input point.

The only difference is that the output module is configured for
Scheduled Outputs. The outputs will not get applied until the
scheduled time has occurred.

Local:0:l.Data.0 Local:1:0.Data.0
f— —

[End]

The following screen shows examples of the tags used in the ladder
logic as they appear in the tag editor.

# Controller Tags - cstl[controller)
Scope: Icsﬂ[controller] | Shgw;]ShowAII | sot ITag Mame x|
P | Tag Mame o | Aliaz For Baze Tag| Tepe |Skle | Descrption =
alwaps_on BOOL |Decim
init BOOL |Decim
P | |=-LastTimestamp DIMT[Z Decim
FLastTimestamp(0] DINT |Decim
L LastTimestamp(1] DINT |Decim
#-Lozal:0:C AB:175
F-Local:0: AB7E
[#-Local:1:C AB:175
F-Lozal:1:] AB:175
F-Local:1:0 AB:175
These tags were created > Time_at_which_Input_Changed 0 |Locak(:1.CSTTimestampl0] |Locat®I.C|DINT | Decim
for this ladder logic. | Time_at_which_Input_Changed_1 | Local 0:1.C5 T Tmestamp[1] |LocatG.LC|DINT |Decim
[T Time_at_which Output_wil_Change|Local1:0.C5T Timestamp(0] | Locak1:0. [DINT | Decim
* | =
4 [ ¥\ Monitor Tags A Edit Tags / ] | _bd
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RungsOandlareusedto  —»

perform a reset fuse service
on Bits 0 and 1, respectively,
of a1756-0A8D module in slot
4,

Rung 2 performs a pulse test —»
service to slot 4.

Rung 3 moves the results of ~——»
the pulse test to a data

storage location. (The actual

results appear in the message
instruction tags under the tag

name EXERR)

Rung 4 performs a reset
latched diagnostics service to
slot 4. This example shows an
output module.

Resetting a Fuse, Performing the Pulse Test
and Resetting Latched Diagnostics

IMPORTANT Version 8 of the RSLogix CD contains a sample
progaram for the Pulse Test.

The following ladder logic program shows how to reset the electronic
fuse of a faulted point and perform a pulse test through ladder logic.

T - |

Lacal & | Furel ipen b -
i | 1 | Tvpe - [ Gerei LEH -
Haogm Caao Ehotdd_Fal brie rewed 0] -l_? -
LeH L
Lo B Dimen 1 L 1 sl o © i f
1 - |- | £ Tvpa - LF Garac —EH
I aps Lorbo Stobi_B1_baan_rmoei JRRN] i T
| ER—
Lecat Bl Distal UG i
3 T e - CIP et L EH —
e e g il Prabp:_resd il 4] 0 [0
| e
B i
R B00)_ (000 (008 (K00
Lecal Bl Distad
i Tis - QP Garaaic
HE
Ead
;u Y, Maanifrarsra E] | |

Click on the box in each rung to see the configuration and communication
information pop-up associated with it. Examples of these pop-ups can be
found on the following pages

The following screen shows examples of the tags used in the ladder
logic as they appear in the tag editor.

These tags were created —p-
for this ladder logic.

T s [imte-
|‘||!H-l-l i | e IIH|! [tim | it | Bperprne. =
(Bl [ ) pas s | i 5 WAL
1 Bidl_B1_ber e = LRI
-
T i Trae
e I ] M1 (B
||
T mil § AT
I = el W) bl s By
|
e oM [aznad
T = Flar_Frad il M1 B
- + Lo H | | PRI D B
- Lo i SR .
| Sl | | [T T4 Tera |
[ | = Lsac A TR T4
| #l=sto | | il D E -
(LT oo T pom rage Wl ] ﬂ'sl
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B-14  Using Ladder Logic

The user-defined WHO data
structure displays module
identification information in

an easily understood format.

For example, major revision
displays that the module’s
major revision is 2.
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Performing a WHO to Retrieve Module Identification and Status

This ladder logic example shows how to retrieve module
identification and status through a WHO service. In this application, a
message instruction retrieves the following module identification
information:

Product type
 Product code
» Major revision
» Minor revision
 Status

* Vendor

Serial number
String length
Ascii string

A full explanation of each module identification category above is
provided after the ladder logic application.

IMPORTANT This example uses a user-defir_1ed WI—!O data _
structure and a series of Copy instructions (following

the Message instruction in the screen capture below)
to make the module identification information more
easily understood.

The user-defined data structure appears below.

Saoge | —hal coraalier =] g [Ern =] G ||ﬂ|hm -|
s H s ] sk w [Foacn bisah 0 Saple | T [
2 ocet 3L fass ™ a1 ol _Doe b
=i Tl oo Teeeld AR TER_DH )
[ ] | [ussl | L Indceraiey_
= =il e LRI = M1
+-'wHl peosecd_ ko T [araad H1
w0 pacliel ol r [l H1
=t H TR > Daxrusd SH1
v W rwea_svpan 3 [ernal el
T S T SpOiED il i [ H1
P LAFc000_Thad e [eT
# el e - Dzl 11
&L g [uss] [aia] |Hem NI
= "wll] I Hannl Tooel |Hea ElRTIE
=l e g [e==]  ::z MESESEE
=
Eml.rllﬂr-ﬂq-l._.ﬂ_hrm_.f | 4l | Lr:-




Using Ladder Logic B-15

You do not have to create the user-defined data structure. If you
choose not to create this structure, you can use the Ascii string and
String length to retrieve and understand module identification through
some interface excluding RSLogix 5000 software.

The screen below shows the example WHO ladder logic application.

Rung 0 constantly polls the module for — -
WHO status. To conserve bandwidth, only —» it e { Topa s |l ik

poll for status when necessary. o I

Rung 1 extracts the product type and — e whle
catalog code. I Vo et how _ CLEEEe

Rung 2 extracts the module’s major — N e bt |
and minor revisions. [aF  “wHEl s e

Rung 3 extracts the module’s — o
status information. ] rs

Rung 4 extracts the vendor ID and — | o= L B
serial number. ] rordes il e

Rung 5 extracts the module’s ASCII — { Coeris —— o
text string and the length of the text e el A gt
string in bytes.

| S]] e i | ] |

Use Table 4 to understand the values returned for each rung.

Table B4
Rung Values for Example WHO Ladder Logic Application
Rung: Destination Description:
(Module Identification Retrieved):
Rung 1 | Product Type Module’s product type, 7 = Digital I/O
10 = Analog I/0
Catalog Code Module’s catalog number.
Rung 2 | Major Revision Module’s major revision
Minor Revision Module’s minor revision
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Table B4
Rung Values for Example WHO Ladder Logic Application

Rung: Destination Description:
(Module Identification Retrieved):

Rung 3 | Status Module’s status. Multiple bits listed.
Bit 0: 0 = Unowned, 1 = Owned
Bit 1: Reserved
Bit 2: 0 = Unconfigured, 1 = Configured
Bit 3: Reserved
Bits 7-4: Forms a 4-bit number indicating Device
Specific Status.
0 = Self-Test
1 = Flash update in progress
2 = Communications fault
3 = Not owned (outputs in prog. mode)
4 = unused
5 = Internal fault (need flash update)
6 = Run mode
7 = Program mode (output mods only)
Bit 8: 0 = No fault, 1 = Minor recoverable fault
Bit 9: 0 = No fault, 1 = Minor unrecoverable fault
Bit 10: 0 = No fault, 1 = Major recoverable fault
Bit 11: 0 = No fault, 1 = Major unrecoverable fault
Bits 15-12: Unused

Rung 4 | Vendor ID Module manufacturer vendor, 1 = Allen-Bradley
Serial Number Module serial number

Rung 5 | Length of ASCII Text String Number of characters in module’s text string
ASCII Text String Module’s ASCII text string description

Using Tags in Ladder Logic

When using tags in ControlLogix digital 1/0 ladder logic applications,
you must remember the following:

 Ladder logic tags represent the module on a point per bit
basis. For example, point 0 = bit 0 on the module

* If you are performing a service through the tags, a value of 0
prevents the action from occurring, and a value of 1 causes the
action to occur. For example, if you want to reset the electronic
fuse on a particular bit, enter 1 in the tags.

* If you are checking the response of a service through the tags,
a value of 0 means the bit passed the service, and a value of 1
means the bit failed the service. For example, if you perform a
pulse test and the response displays a 0 for a particular bit, the
bit passed the test.
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Appendix C

Power Supply Sizing Chart

Use the following chart to check the power your ControlLogix chassis

is using.
Table C.1
Power Supply Sizing Chart
Slot Module |Current @ 5.1V Power @ |Current @ Power @ 24 |Current @ Power @
Number |Catalog [DC (mA) 5.1V DC 24 VDC (Watts) [3.3V DC 3.3V DC
Number (Watts) VDC (mA) (mA) (Watts)
0 x5.1V= x 24V = x3.3V=
1 X5.1V = X 24V = X3.3V=
2 X5.1V = X 24V = X3.3V=
3 X5.1V = X 24V = x3.3V=
4 X5.1V = X 24V = X3.3V=
5 x5.1V= x 24V = x3.3V=
6 x5.1V= x 24V = x3.3V=
7 x5.1V= x 24V = x3.3V=
8 x5.1V= x 24V = x3.3V=
9 X5.1V = X 24V = x3.3V=
10 X5.1V = X 24V = X3.3V=
11 x5.1V= X 24V = x3.3V=
12 X5.1V = X 24V = x3.3V=
13 x5.1V= x 24V = x3.3V=
14 x5.1V= x 24V = x3.3V=
15 x5.1V= x 24V = x3.3V=
16 x5.1V= x 24V = x3.3V=
TOTALS mA W (1) mA W(2) mA W (3)
This number This This number
cannot exceed: number cannot
«10000mA for cannot exceed
1756-PA72/PBT2 exceed 4000mA
«13000mA for 2800mA
1756-PAT5/PBT5
These three wattage values (1, 2, 3), added together, cannot exceed:
+ 70W @ 40°C - For 1756-PA72/PB72, Series A
55W @ 60°C - For 1756-PA72/PB72, Series A
 75W @ 40°/60°C - For 1756-PA72/PB72, Series B and 1756-PA75/PB75, Series
A

We recommend that you copy this worksheet for use in checking
the power supply of each ControlLogix chassis used.
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Notes:
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Appendix D

Driving Motor Starters with ControlLogix
Digital 1/0 Modules

Use this appendix to choose a ControlLogix digital I/0 module to
drive Bulletin 500 Series motor starters in your application. The tables
below list the number of motor starters (5 sizes are listed for each

module) that a particular digital I/0 module can drive.

IMPORTANT

When using the tables, remember that the supply
voltage for each module must not drop below the

minimum state motor starter supply voltage.

Table D.1
Maximum Allowed 2-3 Pole Motor Starters (120V ac/60Hz)
Catalog Number | Size 0-1 Size 2 Size 3 Size 4 Size 5
Motor Starter Motor Starter Motor Starter Motor Starter Motor Starter
1756-0A16 16 15@30°C 13@30°C 8@30°C 5@30°C
12@60°C 10@60°C 6@60C 4@60°C
1756-0A16 16 14 4 None None
(Only 7 per group) | (Only 2 per group)
1756-0A8 8 8 8 8@30°C 5@30°C
6@60C 4@60°C
1756-0A8D 8 8 8 None None
1756-0A8E 8 8 8 6 6@30°C
(Only 3 per group) | (only 3 per group)
4@60°C
(Only 2 per group)
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Table D.2
Maximum Allowed 2-3 Pole Motor Starters (230V ac/60Hz)
Catalog Number | Size 0-1 Size 2 Size 3 Size 4 Size 5
Motor Starter Motor Starter Motor Starter Motor Starter Motor Starter
1756-0A16| 16 16 16 16 @ 30°C 11@ 30°C
13@60°C 9@60°C
1756-0A16 16 16 16 4 2
(Only 2 per group) | (Only 1 per group)
1756-0A8 8 8 8 8 8
Table D.3
Maximum Allowed 2-3 Pole Motor Starter (24V ac/60Hz)
Catalog Number | Size 0-1 Size 2 Size 3 Size 4 Size 5
Motor Starter | Motor Starter Motor Starter Motor Starter Motor Starter
1756-ON8 4@30°C 4@30°C None None None
3@60°C 3@60°C

Determining the Maximum Number of Motor Starters

To determine the maximum number of motor starters that can be used
by a particular 1756 catalog humber refer to the following example:

1. Choose your motor starter:

Allen-Bradley Bulletin 500 Size 3 120V ac/60Hz/ 2-3 Poles,
Inrush 1225VA, Sealed=45VA

2. Determine the number of Motor starters required for your
application:

12 size 3 motor starters
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Driving Motor Starters with ControlLogix Digital I/O Modules ~ D-3

3. Choose a ControlLogix digital output module:

1756-OA161/A
Output voltage = 74 — 265V ac

Output steady state current per point = 2A maximum @ 30°C

& 1A maximum @ 60°C (Linear derating)
Output steady state current per module = 5A maximum @

30°C
& 4A maximum @ 60°C (Linear derating)
Output surge current per point = 20A maximum for

43mS repeatable every 25 @ 60°C

4. Determine the maximum environmental operating temperature:
50°C

5. Confirm the voltage Range is within the Motor starter range:

Motor Starter uses 120V ac
1756-OA16I1/A operates in a 74 — 120V ac voltage range

6. Confirm the inrush current per point:

Inrush of motor starter — Line voltage = Inrush current = 1225VA/
120V ac = 10.2Amps Inrush

The 1756-OA161 allows 20A Inrush current from above
specification at @ 60°C

7. Confirm the steady state point current of the module can drive
the motor starter:

Sealed/Line voltage = Steady state current = 45VA/120V ac
=0.375A @ 50°C

Output point current can drive: 2A - (.033ma X 10°C)
=2A-0.33A=167A@50°C

Above 30°C, output point derates to .033mA/ C (point derating)

The 1756-OA161/A output point current (1.67A) can drive the
motor starter (0.375A) @ 50°C
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D-4  Driving Motor Starters with ControlLogix Digital I/0 Modules

8. Confirm the 1756-OA161/A total module current can drive 12
size 3 motor starters @ 50 C:

Motor starter steady state current X 11 motor starters = .375 X 12
=45A@50C

The output total module current can drive: 5A - (.033ma X
10°C) = 5A - 0.33A = 4.67A @ 50°C

Above 30°C total output current derates to .033mA/°C
(Module derating)

The 1756-OA161/A total output current (4.67A) can drive
the 12 motor starters (4.5A) @ 50°C
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Using with the 1756-IH161 module 7-18
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LED Status Indicators 3-10, 4-10

Input modules 8-1

Output modules 8-2
Listen-Only Communications Formats

Input modules 6-6

Output modules 6-8
Listen-Only Connections P-2, 2-17
Listen-Only Rack Connection 2-7
Listen-Only Rack Optimization 2-7

Publication 1756-UM058C-EN-P - March 2001



Index 4

Local Chassis
General I/0 module operation 2-2
Using input modules 2-10
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M
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Retrieving 3-3, 4-3
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WHO service 1-5
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Retrieving 1-5, B-14
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Accessing in RSLogix 5000 6-23, A-11
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General 1/0 module operation 2-3
Using input modules 2-11
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Specifications
1756-1A16 module 7-3
1756-1A161 module 7-5
1756-1A8D module 7-7
1756-1B16 module 7-9
1756-1B16D module 7-11
1756-1B161 module 7-13
1756-1B32 module 7-15, 7-27
1756-1C16 module 7-17
1756-1H161 module 7-19
1756-IM161 module 7-21
1756-IN16 module 7-23
1756-1V16 module 7-25
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1756-0V16E module 7-57
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Input modules 8-2
Output modules 8-3
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Diagnostic input modules 4-25
Diagnostic output modules 4-27
Standard input modules 3-18
Standard output modules 3-19
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6-6

Choosing a timestamped output communications format
6-7
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Timestamping inputs 3-7, 4-7

Using scheduled outputs with timestamping 3-8, 4-8

Using timestamping P-3, 1-1

T

Tag Editor

Downloading new configuration A-14

Timestamping 6-6, 6-7

Considering module major revision 3-9, 4-9

Diagnostic Timestamp 4-11

For a sequence of events 3-7, 4-7

Marking input data change with relative time reference
P-3, 3-7, 4-7

System timestamp 1-1

Tip for using change of state 3-7, 4-7

Used with scheduled outputs 3-8, 4-8, 6-8, B-10

Tips

Conserving ControlNet bandwidth 2-11
Electronic keying options 3-5, 4-5

Scheduled outputs 3-8, 4-8

Using change of state in timestamping 3-7, 4-7
Using listen-only communications format 6-6
Using pulse test 4-22

Troubleshooting

Fault status 3-10, 4-10

Fuse status 3-10, 4-10

I/0 status 3-10, 4-10

Module status 3-10, 4-10

Module status indicators 1-4, 3-10, 4-10, 8-1, 8-2
Using RSLogix 5000 8-4
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Wiring Connections

Choosing the extended-depth housing 5-8

Field wiring options 3-14, 4-19

Isolated and non-isolated modules 3-12, 4-14

Recommendations for wiring RTB 5-5

Using the cage clamp RTB 5-4

Using the interface module (IFM) P-2, 1-2

Using the NEMA clamp RTB 5-4

Using the removable terminal block (RTB) P-3, 1-2, 5-2,
5-4
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Wiring Example

1756-1A16 module 7-2
1756-1A161 module 7-4, 7-30
1756-1A8D module 7-6
1756-1B16 module 7-8, 7-24
1756-1B16D module 7-10
1756-1B161 module 7-12
1756-1B32 module 7-14, 7-26
1756-1C16 module 7-16
1756-1H16l module 7-18

1756-IM161 module 7-20
1756-IN16 module 7-22
1756-1V16 module 7-24
1756-0A16 module 7-28
1756-0A161 module 7-30
1756-0A8 module 7-32
1756-0A8D module 7-34
1756-0A8E module 7-36
1756-0B16D module 7-38
1756-0B16E module 7-40, 7-56
1756-0B16l module 7-42
1756-0B32 module 7-44
1756-0B8 module 7-46
1756-0B8EI module 7-48
1756-0C8 module 7-50
1756-OH8I module 7-52
1756-ON8 module 7-54
1756-0V16E module 7-56
1756-0W16! module 7-58
1756-0X8I module 7-60
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